esp@cenet document view 



Page 1 of 2 



PLATING UNIT 



Publication number: 
Publication date: 
Inventor: 

Applicant: 

Classification: 

- international: 

- European: 
Application number: 

Priority number(s): 



JP2006241599 
2006-09-14 

SENDAI SATOSHI; TOMIOKA MASAYA; TSUDA 
KATSUMI; OZAWA NAOMITSU 

EBARA CORP 

C25D17/00; C25D17/06; C25D21/00; C25D17/00; 
C25D17/06; C25D21/00; 

JP200601 69344 20060619 

JP1 999031 6767 1 9991 1 08; JP200001 45682 2000051 7; 
JP200601 69344 2006061 9 



^^H^'^^^"^- «^ d<5ta $s:?T^3§^ hers 



Abstract of JP2006241599 

PROBLEM TO BE SOLVED: To provide a 
plating unit wliere respective units 
(apparatuses) continuously performing plating 
and its supplementary process are efficiently 
disposed in one and the same facility, so as to 
reduce its occupancy area, and further, the 
contamination of a substrate caused by a 
chemical used for the plating process or the 
like can be prevented. 
SOLUTION: The plating unit comprises: a 
substrate holding member for holding a 
substrate with the face to be plated downward; 
a plating vessel 50 having a plating chamber 
49 for holding a plating solution 45; and an 
anode 48 disposed in a state of being dipped 
into the plating solution 45 held inside the 
plating chamber 49, and the anode 48 is held 
inside an anode support 52 detachably 
mounted on the plating vessel 50. 
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>shcr>mnitmi>mi>z. zcomn^m^m::!--^ h 2 it^^^-v/^'tofasj: 'o±-Jji,z 
^{-i-hztif}^x^i>. 

[0057] 

•y bxr— 5izmw.^tLh. -tit. mimmmm.1 i^^^co^-^yy^^y^-t-y M^itc 

ffxiQaiL. iiiseltis2*sxt—>^'2 6 a±tcs«iraMt"-g.» mz. m3mm.^m2 
7tm2mmxr—'y2 e aizh^mm^'tcomtTL^^-^ no^^yv^izj: 'or^^i^un 
LTniisLT. mm.imimm:^y'-'y2 3a±izmmti.. 

[0058] 

m2a5j^a2 4{i. Sl*«Xx->^'2 3a«ia<tT-i^t, ^<^±cr,mMi^L 
a.^^ rcO^^>' FfT*^^jf*^f LT . -y b 2 1 co:fjiz'm^ L . M^itta^- -y 

h 2 1 ^0^«c|S&±;*^^'-^^i^{t;^»Kt^iA^^ffl^7)x U >y h Srii LT . -y 
h2 lcoS«^^>y^t:jg-r« 
[0059] 

-y b 2 1 -y^^lt. y:^i:m\'-^XX^^y ^ >';irco^t'(2a§ 

If, y ^y:^^mth:itiz^'yXXm^^n~ti>. mz. <RlKil2 0WNyb'i 1 1(7) 

wm^'t. m^^unhtimmi'^yi^^. (mm. soomi n- 1 sjs) -ch 

[0060] 

mucomm^-^mTL. mui'^-y^i:W±^'ifzm. KK«2ocov^y fi 1 i*t 

K^ii:, ^(D^^yf^l 1 ll,zJ:'oXMm.^m^. mWkmJ-—-yh2 lcomm.^^'y9coy 
-i y:^^^m^-^XmM^R^m2 0 izm-t , R«gtS2 0i±R^LXi.R^m2 OC^yr^yV 1 
1 l*iKSf->r-y ^'tcSf^A>=5rV^fia4T-±#t, 7]<T=^^«E«*ct''C^tc 1 8 OJKHlteS 
^i:TS«Ollffl^Tt^^i]^t-l., Sie«2 0(iK«&m2MiI^a2 4tC}S-1irl.ffiS*'C-T 

[0061] 

Rte1S2 O^0^^yH 1 1 IK. Il3jt3lga2 7^^A,K«^SBSI)B#. RUwim 

mmzmm.i~^'y^^-'^sm.^^Mhmi>zi,±. RSswoTtiiK^fes*^',, ^^>'Fl i i^r 
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[0062] 
[0063] 

isb-sS^giaaL- >y h2 2CD>'M>j^'>-^^7 O&U^'S^T^— 3^;^7 1{4. X8 3i0±# 
tcJ:-5T*««i4fi[S*-C±#L. S^x-y/l-T 1 {iS ^tT^^^i-^ 9 1 1 J; 

-^-vl 0 6SrflFW. a«x-7^;1^7 l<7)j'hM|£7)3®3f<7)7.^^ 1 0 1 SrfflSScS-yrS, 
[0064] 

, 7";P7 ioitTi5f§egi-cvNy K^ft-;^±(f^„ i^ottffi-c-r •> v-^ l O 6 

2-±#$-ti:T. 7 v ^ 1 0 1 c7)^^s-g|! 1 0 1 at^My—yJl-V 1 cD±mtCDrSlzh^ 
EM^ A MfU 1 0 3 cOnm^Ty -y^ 10 1 tSm^fSR-T . ^^.0^7 'y ^' 1 0 
ltcj;'?-C«i*§ixfcf*, m2Mis|^S2 4WN>-H2r^i'-Lm$-lJ:T, ^^'>i»:^''7 0 

[0065] 
[0066] 

7-yi? 1 0 1{4. ffi/jN^|5fPa&«f-5T*«C^7-yi5' 1 0 1 l.l,zm^ ?>mTUn 

Lxts'o. m^^-yj]^! iipj\^i^y^^'7 oti^{^±^Li:\^tm^izii. 

7 4t,zJ;:y):^^(D^\,^m&izU^^tiX^^htiK mm.r—yfl-7 1 *^T^LTTSPi^-;^ 
W7 3 i;±gBi^-;l'W7 4Tv— ;kt3t4m-C{4. ±Mi^-f]^W7 4iimtsZbiz3:'0m 

10 1 «^*S(t^t3TfPi'-;kW7 3 iiiSPv—ZPtf 7 4 1 J: Oi^l^ffiitSn-l. . 
[0067] 

ico;|^ffiT\ a6-p$iL!Ki3ff4 6i?)y>'?#5!gi*ttl>'X;P5 3*^^>a6'?#MSriStt}-^-St. 
^SHcOttJ^J&^SOiJ&^-^/SJ^tC^^, Rl^tC. ^f-^}^■^-^'8 6S^[lI!!gS^^T^^^>>■ 
y^^7 0i:MRWi:a^x-r;P7 1 ^I'Ma (Mi.{f. 1 5 Om i n- i ) ^'UlteS-tir 
^3&>'^>. j}^'-;Pfct^Sr:n-LT'<-X8 3&T^§-tt^. i<7)|iHK^{i. TiB^S^ft 
##Jt-rSi;. 1 0 0 — 2 5 0m i n- i m.m)m±LVK -ttt. *«<50 tt^^J^J^'^? § 

ig4 5oMctgML;<:f*. m±.f/'^fzmmtcomnmmii^<xmizmML. mmtx-m 

x\,^hfz>^. :^Tfjmo'^^^'^ii\ ■'\'yi^'y^'7 on\a\^i,z^'oMi^^-^^i'dib■o^m^ 
&mtk^'r:7 5ii-£^^[-miznLm.-tz t i,zi »9 , mmTmc^Mi^im^'th . ztuzx d 

Bti:, a^*i'^s^-3S'S4 9rt«i6-'jS^?g4 St^aitSils E.-o.'\'^i^>^-7 0c?)PflP9 6 
[0068] 

&m.tim^cr)iAmtxT^Lfzm. ^'^'y'jyif7 o^^m&xwmm^^-^x^^m. 
^^r^'^fzm. ■-crmmt.m.^mMmm, muf. i oomi n- 1 ) wgrs-ti:, tj 
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[0069] 

ncTii^-o^mmii. Mi-tf 1 2 0—1 5 o^^T-abo, 1 Ams£?)m»g"r'4 o^^g 

[0070] 

TfOeH(c^-Cl#*>±.(f . SjS (Mt{S\ 5 0 0— 80 0m i n" 1 ) Tlllte;^ ^tT*^-:* 

[B]tC|tf]< i Steffi $ -It, ^-X8 3S:±#$-t^:T, ^n'>>^>^''7 0 SrS^Kc^^MiB^ 
T-±#§-ti:S, ^^'^i^>^•'7 0*iS:K«Mfi«4T'±#Lf^f*, T^'^aX-^' 9 1 J: 
'5-C««7"-y;U7 1 *Ml3*«*iM{iSt-C-±#S-li:-l.« 
[0071] 

. 1 0 — 30 1/mi n (ift L.<{i:. 20 1 /m i n) gST'. ffi li>6-o t^iSS^mP 5 
7*-^>3 — 6 1/mi n (iTtL<{i. 5 1/mi n) mmiai$-li:-?> » J^o # pft^fe-^ 
8 — 20 1/mi n (i!fiL<{i. 1 0 1 /m i n ) SI 1 46 ffiPtil P 

5 7^>^>3 — 6 1 /m i n (ffS L<li. 5 1 /m i n ) . Ig2 §»ffiP 5 9*>^> 
3 — 6 1/mi n (i7iL<{S, 5 1 /m i n ) gS?l£fJS-li:-l. . g^mo^SffiTI^Bt 
tcS>-oT{±, 1 5 — 3 0 1 /m i n (fft L<{i:. 2 0 1 /'m i n ) ^ 1 § 

?»£tiP 5 7*^^,2 0 — 3 0 1/mi n (|ffit<(±, 2 5 1 /m i n ) gftiltliS-lir-g. 
„ ^fz. ^mmmm^im^Zh-oXli. 2-4 l/ml n (ift L<{i. 3 l/ml n) 
g«£7)46-5t:M2rtt*&L, *£0:^*^^246-?t:}t#^mP5 9*>Ji>gi[aiS-*T, 

[0072] 

mz^ ^2mmmm.2.4<^j\yY^:f\^'jy'fi 0(^iHP9 63&>^>>i<7)i^gstc»At. 

^^SraftK-SeatTi^^-i^l.. ^LT. 7° -y 1 0 6 Srm^i*::? -y 1 0 1 
WN'-gPl 0 1 a^rfftT^-yi? 1 0 1 *fflSt§-t*r. 7-yi? 1 0 1 tCi-^Tffi^tSnTV* 

fzmL^f^yv(DmLjk^^\yv^zmLms. ^N/K^^m$Hi:T. f\ 

imcr>\!^hnm^z. mm.<7mm^T\,z]p\nx . mmcr>:5^-y-j^cnwj\y]i\,z^i:t^i: 

[0073] 

2 3bcORtea2 0(C?S$ix^. Rte«2 0{±22|s:(;r)VNyKl 1 ixmmm^m^. » 

8 0JK[II|g$-li:Tii^aH^±tC|6]{tS, i!KiZ^ m3m&^W2 7tmi^m.x^-'j2 

3 b coRiEi82 0 \,zwm.^ixfzmL^f^yYxw^L. 5 ic^f 1. » 

[0074] 
[0075] 

?stxio*mT-ri.i. JS39eii^M2 i(^yf\y¥^zx->xmm^^m^±.i.z\^\ixwL'o 
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[0076] 

mz. mimmmmi itf^^^yvizx '^w.2W^7.^--j2 b\^\izw^^ixfzwm:^ 

ftffX 0 . a# • IgMSa 1 6 • teMSa 1 6 {S®fcK ( ^y** 

[0077] 

mmmmcomMm i iommmm t *ji . ^ ^ « 5 o iztm s « 5 0 

51^:frLT5IJ^$ S ft ixTy-K48* -f^(cf*S t T y - H fSi^fr 5 2 

APW3£ic, #MtciEML/::^l:Oi*2 1 0*^^>^.g.7fU ;k2 1 2Sria(t, ^ 

C0?f 2 1 OO— otc, mn£N2 ^<50^vSttX?'xSrWA-r-S.^vStt;i?'-X*AIE-&2 1 4^1^ 
ML, HtC^TcD?#2 1 0cr,JsMiZi^r> ^mmDmS^2 1 6^tgStL, .r^Sbo ^iSM*? 
1 60fl!l>S2r:t-^S-:7 0-L/cis^oSiM!?^SS S::^5^t;|IBKL7ty?^ 

[0078] 

y\zUyxi^-;U2 1 2SrigttSi tT'\ 2 0 0 Sr5®±^^]T«'M-{t.S ^ h5r< 

, i^-^^msotry— Kffis* s 2 1 corHi^op^Tai ^ 9 f u i^-zi^ 212 -c^ntc 

':5tc:^-iS'K7?-X»AiE§2 1 4Sr, ^T<7)S2 1 0cr)m:mzi^y-o^mmKimS^2 1 
mtf^L, ^vStt^'x#Aff-&2 1 4*^ii>S2 1 OtcvSi-^fcA^-^^^S^viaiS-lir-gxTJtc 
'&W^}±tiC0N2 ^<7)7FvStt:*'>.ar»A-ri>ii:T\ ?12 1 OiOfflS-sTt*^-? ijt^^'t-gB 
tSlffifr, 7fUyx>— ;lx2 1 2c0^lft?&>?S2 1 0(cigi-o>ta6-:.#?SttM^ri?tl.T 

[0079] 
[0080] 

j^-at'Ma-i— >y hJi, Mi^^l<:om:^<^W^'kZiil,fhi^'r,^^m:3,— 'yhifiJ\-^-Jy'/ 
[0081] 

tfz. ^<7))^-^^m^:2,-^y Y-^mx.fcM^ . m2{z^-t^^^-^Tx^m.^i±fxm2 
mmi±M^mfT\^^>^z^'m.'thi:o i.zm'^'^mtci^coti^mm'^ti^ . 

[0082] 

*^^S=mil^-~y b2 2(i;. i^-o S^i^aHlf 4 6 ir-Xv KgP4 7 ^1ii.-CV^-g) , icOi^o 
i:MJitf4 6tf0a6-5§ff 5 Otca. ry— K4 S^OJUHtCfia LT*^-? 5 0<?)J®ffiT' 

-L7t46-5#VS4 5^#faj-r-g.^2J6-5§?ft#[:tHP 5 9C7)fl!HC. ft-^i^SS 0 Oja^gPc^ 

iS§:^[^ii^oji4at^iS(t/"cgiigP5 0 aT-MP-ri>ig3(s6-9^M#fftiP 1 2ommt:>tt. 
<i<7)m3i!6^s?ssfaipi 2 o*^f>y-r-^N'2 2 6 (ii2 2#bs) t;:®y:.g,tf)^s»ai 
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[0083] 

ZtilZj:*). a6-3§«5 0<7)iig|5W5 8C0_hSfflT?FMS^l.l.^ffi3&>'i6-:>#B#?KfflAS 
. snaps OaT'?^fi!4§tl|.^ffl:«/i«^«?SL?SffiB^'!-:h.m?^Ji!c-ri., fiP%. 46-? # 

ili^Tf*tc:{ii^^-y h:t7>'SVP:/l 2 2&raS. 46-5 §^4 9 F^<J046-3 #?K4 5S:ll3 46 
[0084] 

■lcoj;3tc. 46-5^MJI»rJ'm4>Ty-K4 8 ^46-5 S}S4 5 tea-Tit-?-. ry-K 
4 Sc^^Hte^RScSii/cy^ >y 7 ^ ^kA^ijilgML^-fbt-i. i t ?rl»±tT . SSLfc46 

[0085] 

commmrm'znntxmmwium-^i:d^z^j:-yx^-^h. 

[0086] 

Y22l^zi,h>)^m(^:>^t)mW^mh\tW£'^ ^ fffiiiiiiJ'[H|fC-3^^c7)-C\ itoM^ 
[0087] 

*^i^»H^i3R*tT*^&ffi.SL. wmp-—-^Y2\<n-yimz^mX'X^ wm.=i-—-/ 
V2\<7mwmk.i}j^-<nx^) -;Vf)-hWB.mjm.mi^yY^^(^nmzmx\^x. mm 

JlJL- vh2 l(7)Kte«2 0^0ffl\,'>T\/''l.22|s^75y^>'^■l 1 1 OP^tc^SrfiBS-fr'l. <> 
[0088] 

Wfm.:3.--yY2 \i)^lh>W^-k^M.h)z%\,z\%^ Sg2tSi^a2 4C0lR«y\>- H 
^®*H^Ttf6l(tT, fuMa:3-:i-y h 2 l<?)^S[|Jeih;<?>'N"-C0X'J -y b:«>»^>;:<50|*lSPte 
ffAL, mrMM^--y b 2 1 60Si|6«2 oso/n^H 1 1 1 \,zW^^iLfzmm.<r>^<im\z 
PR«^^>'^'^iEStT*«tfOSKS^mSl®^§^^:. R!|g«|2 OO^n^ h' 1 1 l^MSfet. 

z.ix,\,zi.->x . w,2 ijiiga 2 4 <^ifi«^N y H xwmm^^-Yvz \^xmwLkmf-th . 

[0089] 

46^#5!M^-v h2 2t*«^Sjt^lf#t={±. ^2M35l^«2 4c^lS«^N>'h'tiS© 
i^^-? 0<5DSSf*i^SP7 2±t:tftBL. \^i^>h\k. ®«^^>'K2■±#^^i:T^^'>>^>r7 

2 1 s«T— 1 <nwm.w^mx^%\^xmsyi^w^-th , 

[0090] 

-eLT. ^346-5§»ftiPl 2 OtCffi!L7t46-3f;?»ffi'ffl 2 1 $r>--vy h^t y'^S" 
/L-yi 2 2T-fflt/cftffi-C-\ 46o$?SiSt±jyx";P5 3^^A,46o§?g^iSmS-li:. I^ll^t^^^^ 

Six, StcSSE#g3!iL/"cB#tC, v^'^i^>:?'■■7 0£7)Il]fe3«^^ffij$[lHE 1 0 0 m 

i n- 1 ) t;1STS-ti:. Ty-K4 8^|®ffi, S^JJKIB^^ffii: tTi6-? Sm^^ML 
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[0091] 



—SOOmi n- i ) T'lUlE^-ttTyjo i^jg^if^t^jt j; O-T-S , ?S WO 3ti^'*IT L 
[0092] 

[0093] 



7" 5 ■■/ ^' 7 -f/L-vUtfO^ 



[0094] 

t.tz. i & -:. T , vgffij&^affigs L?sffi B out , mmyi ^rs-^^jy^-j 

^-SM±#S-ii:, }tH*>46-o SHAIKH AtcittT^cSt. Oi<Pm& (Mx. 

ffl 5 0mi n- 1 ) T-IIISE§ifOOTPi§^i:T43*T'^'9±3&^'?7tA6'3§)Wt3*ffiW 

[0095] 

0®c7) BuiBm 3 o^coff^® t M=sr s j^cfi . m 3 (r,m^(Dmmizi5ifhmun^x'h i. » 

^T^-y/k? liOftioOt. ff;tU>'^l 3 02rffifflt. Stc:wffiy>'^l 3 OSr± 
Tlft$-li:'&i^Uy^^cr)|g|)jg|li 3 1^, ^s-^i^^i/? Ocr)|*)g|5KlR^L/i*"C'S)S, 

£5oft!ico3ti)j(;{i:. m3<nmm<nmmcr)ijcr,timmmT$>^. 

[0096] 



[0097] 

[0098] 

m.-thiioi<z\f^-^^zmw]^-^hzy.x'. w&c^mmu^^^-^i^yyi o<7ymm.mH^7 2 
ttsiij'j >^ 1 4 2T«^tLTS«w^ fftif mm') y^ 1 4 2 ^>i5k>?)^jS[i::^r6itcf4 
m.-t^iio\>z9v^t<ztm^^h^hx\ ^(^mw^m^. Lt^hwm(7m\^(^m\<zmm 
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[0099] 
[0100] 

miz^j:^ <r ^ B&ihf ^ i b ti^T^ h . 
[0101] 

EI2 lit, ^%mc^M7commc^Wm<r)»y'^%^m.:^-'y hco-^Wmm^^^L.. 02 2 
[0102] 

t-cy>^g'?«4 '5(nmm^iM'^^fz^r,%w,zhhn<n\m.^^^\^xv^h. 

[0103] 

Hffiest) o itflflM 4 6 . ±::^tc|fFm t . r ./ - K 4 8 Sr ^SEtcieS L i6 o ^ ^ 4 
[0104] 

?i51^^>':^4 0 (I13#HS) tCSMSa. ^(^46-:.t:?Sffii^'g5 5<7)^4>tC. 
[0105] 

^l:coys;^^{t3t>'>°y^T^-h2 2 0*iiaB§ix. z.tL\,zi.-^x . TJ~YA^<nmm 
\,z^^^ttfzy'y^y9y ^)\'M.i>^>h'>%mA.3\,z}!i-yXm%lifhii. 8Saai-r^^Sr|56 

[0106] 

y\'-7a-tJtiif)'5#M4 5^WtK-r.g>IS2i>?^-5#?tSlpaiP5 9 t . ^c^ffiSEWS 8 2r5^- 
-ys■-:7a— t--g.Bf|COA'>#?S2-#ftii^'&^3A6'>#}t#fliP 1 2 0 3?)^IStt^:>;h.TV^^, 
^2y)'5#?WfmP5 9hlg3iif)':>§MPmPl IQ^'^d^h^-^^mXt. ^og^ffitOT 

i^a^r-^t^^-^TSiffii^n-s. ie3i6-:>i?waiPi 2o^^tti>fti9 0t, Jsa^ws 

ScJOTSPtc, 1212 7tC5F^J; dtc. RlfSrBlPSttmSitlc7)|fgp2 2 2 ^ISfts -Ic^^P2 
2 2 ^ffljiS-yrfciib-? S?S&lg2a6'? S ^SS^ttiP 5 9 tcS^aif -I. J; 3 fC 4> J: v\ 

[0107] 

S^-'^ISPmPl 2 0;^>^5'hgPiC#fm-rS*\ t.fz\i. iBP2 2 2S:aiiaS-1i:Tlg2is6o 
#?SS^mP5 9>^^^>^hgPi:Sfait. |SIIftt3, 1127 (a) i|lg|5W58&^ 
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-A-^n-s-iJ:. m2iib'o^mmiiin5 9t>i^h^\-mizmtii-r^. ttz. nb-o^^mm 

izmm-r^^^K ttzit. msnb-^^mmmni 2o^mf^Ri^*)iz. 027 (b) 
^xoiz. mn222^mm-i'txm2isb-y^m.mmD59t-(>^\-mizmiiiL. ^tnzx 

[0108] 

mz, m27 (d) iz^^jzdiz, nb-y^mmmyxfPsscoi.MzumLx. ^-0% 

S4 9 i:^2i6'P %m.m\i^U 59b ^ail-r-&?SfflSfJ1iPffliOKilTL2 2 4*iP3Jl:5-|pItC?f^ 

-^jtBtSioe-x^-c^tt^jii.. ztLizjz-yx. ^wy^^miz^r>^miMmn.2 2 4^m 

[0109] 

02 2tc^-rJ; dtc. Igia^o^M^aiPS 7{±. A^-^g^MWaB'We 0 a ^^LT 'J-f 
— 2 6(CtgS!^ix, ZO-)^-)^WM^\&^^> 0 ac?)D^cft:MfiillI^tl6 1 aAi^A^^fl 

-^V]^L;^^f*. is6'3i:}«Sfai«6 0bSr^LTtt:S'Jlf-^^'2 2 6t3»^$rfx-CV^S. 
[0110] 

tC^r-^TiJD. >I<50U-)f-yS-2 2 6tCA-:'7tis^'5i'?t<i. ^^2 2 6 A*^>4^>'r2 2 

StJ; D!»^-:'#ltis|S^>'^'4 0 (EI3#H3) t^ASo ;i0i6':.ii?fisl»:?>'i?4 Otc(i: 

. iajKrj>ha-9 2 3 0^-. ^yr)vmiM'o\&Lx'^m'th^-> tm-^^:^=^-y V 2 

3 2*iWiS§ilTiaO. (7)4^°>-r2 34(7j|g|J|(cf4i-?-C. 46':)§M1)11S^>':?40:6> 
^57^;l^:5'236SraL-CA6'5g: mt^^th-^ ^ Ma:2-- .y h oiif) -5 § WM^ J 5 3 

mfh^')^m^W^5 5<n'm'\,z^ Z.MI!l«^J±:^jSr-5Et^LT, — :><^46-o§^llilJL- 
t^tLX\-^h. 

[0111] 

4 0 TPS t ^ 2 3 4 xmrnzm^-fh <I <t T, *^ ^ 
[0112] 

\,z-th hhhiz. m^^mm.<n^-^^i.^i^-\zts:h i. 0 tt^lSMsKU y^6 2 1*¥ 
KoSUy^ii^'e 3:^)>'|^^iIU>-^^6 ScOj'hMlffi^is^-^SWS Ofcll^tTEaS:h.TV'> 

[0113] 

-Jf. '^vKg|54 7Ktt. 0lEg^E^:T^rt:|FlPL/c*SRM«TMt:^lP9 6^* 
■ri.^N'^i^V^'7 0 t , TfflCcffffiU y^-2 4 0 S: Jm(tf^±T»eft^:Wl±n K 2 4 
2j6«i./?>#lTV>|,, ^M^i»^-7 O^0TiEfflt-{i, m2 6iZ^-tJ:-oiZ^ f^yHzmtH-t ^ 

vy^'W.commimm7 2mm^ti. ^K^mmuf^m? 2iz^ w^tc^tHL, ±mco^ 
mt'^±yji,z^jimmz^iii-t^ u y^-tt^oi—ynt 2 4 4;^)iwttt^>tLTv^.i, ^ mz^ z(r, 

^-;W2 4 4tO±^tC7j?y-KmffifflS*7 6>0«aS^X-CV-i|>, KMmg|57 

2tc{i:, 7j<^::^f*nti't-;:^tcSt;^\ Mtc5'l-:^t:i^ftT±;:^tcftlMLTffit;^'.g.^Mfe#5^7 5 
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-^2 4 6SrH^-r^S:^t*2 5 0{zmmLtz:^'^ ^■#§^U> ^2 5 2(^f'^tCj;oT 
±Ti6-f-S X7-f ^2 5 4«TSt'<.r y y^'2 5 6 ^:J>-LT[IIlEgft(cS;7|cLfcU 

2cr)^mi,zxr>x}ifmL. Li}-^hmm-^umLfzmzj\-^if>'/7 o 

[0116] 

SJ##;2 5 0(i, ^-^-2 6 0«IEt!jK#-:>T[l]is'f-Sd1'-;Hat2 6 1 tW^LXl. 
TtiJ-t-SX^-f K<-X2 6 2icK#(t^.tl, M^C±SB^^^>^>^"'2 6 4-C-ia^S^T, 

f\^Vy'7'2 '5iimM\'^hixX\^h. 

[0117] 

itlt^i-^T, ia2 4tc^-rj: S;W#:2 5 0i:±SP^N^i;'>"7'2 6 4i:Sr±#S 

MHt:l«i:;^'5S'?Mttli,*^#*Lai'^*^ S;S#;2 5 0 i:±g|Iv^'>i>>^'■'2 

6 4 ■kkM^^fi\mx:^mm>'^ % ?f tTHglSW 5 8 2^:t->'^'->' <! 

5 0b if-mzWithfvX\^h1f. cL(^yb'^^Wmm^)<'- 50b c7)Tffi 
tc. i?iJi.tfH I REC (NTTTbVN'>-Xx^'ynj/ii«) ^0^«§7J<^^$rrJ-•r^>'^■ 
[0118] 

mm2iQifi. ^(nmx\mm5^\,zm'^izAfjmzm^t:>iLX\^h (ii3o#Bg) „ 

[0119] 

ia2 8{±. icD*^;EmLM«2 7 0<J0lfimSr^-rt«7)T\ v^'>>>>^'•7 0^^ 

H^ty^cn^^COr^^-y h 2 7 2 t , <IC0r5^-y h 2 7 2|*It'lBItfcfiBi^i*67'n -y 

^'274t^WL. i<^f4M^y>7"D-y^'2 7 4{±. ^«±3|5t;fcV^T , ^■^^•yb27 
2\Z7\<.^^p^\>zm%\^fzWM2 7 6 ^:Jl-L-r®t&glfetS*$il. 3g^:^^•>i^>^'■'7 0 i: 
fiB?*4^>7- n ■/ ^7 2 7 4 h c7) raltcffi^l 3 ./HS'^a 2 7 8 A^'^g § ixT u S . >! ixtc j; -5 T 
. ©ag^if^y'n -/ ^' 2 7 4a. JE«3-f /Wffa2 7 8^ jrLTffiW2 7 6 ^ tfC^CTSB*^" 
I^:^t3^tti-r ^ J: ^ tWiS- S , iO±ffi 2 7 4 a h -y y N° t L T iOfaf IJ * Sfc L 7' ^ 
^r.y b 2 7 2(7)±gETffl2 7 2 atciiJf-r-S.^i:T\ fiBJ^i^yn -y 2 1 A(7ym%f?m 

tCfit;*^ ^ 2 7 4 b ^ -3 T V* !> , 
[0120] 

\^xwmmmi 2t^±tctiBLJtig. s«t^4i^i:^^>SM*ftgP7 2t^ti3C^>^)>;i>-rtiTv> 

■l.i;Effl3^;Hf;ta2 78£03¥tt:t3t36iLT{£Ki^J6yny^'2 74>&-i^'h^tll||liL. Jt 
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;6'y-H«fli^2 0 8fca■rspgM^^:«^a#:2 8 0■r'-aH^^^■r, }sb->% 

[0122] 

-5 mm mm s o otmt i6tLX\^h . 

[0123] 

3 1 ot^i^m(fhy\y^zyy')vm3 1 2tcsM§ix-rt^s„ 

[0124] 

-eLT, >i^-'%mmm3 0Aii.. y^^%mm'^')y^'3iA<r)imi,z\3e-oX7Kmz^?r 

m-th7Y.'^y^y^ ^3 1 etCjlfeSix. W.f,z:ia)7ic^^mm>-'J yr3 14«±. ±T#i!i 
ffli^y y:^'"3 1 8criimizi^'oX±riz^m-t^±TXy-^ ^'3 2 0\,zm^f.<^-f'y^'y V 
3 2 2 i:iVLXmii^^tvr:uh, Stc±Tf?Kifflixij>-:?"3 1 8(i;. fjlESJ^ft 2 5 0 

ffifw^n. <i^xicj:oT. fsb':>^mm\yx)V3 0 2\i±.ym/7^^ij^i.z'^m-t^i: 

[0125] 

iS046-:>#MPE^I«l«3 0 Oi,Zi.'oX'^-}Vl^2AA(r>'jm^m<r>^{zm'ofz^-o% 

;;^>'^7owi*igEtcAix, t*»i.f^, irmmmi^^jyifsisimi^^x. nb-^^m. 
A4c7)^m^Mcr)^m(,zi&m-^^xMm^^^. zconx. J\^=jyy7 o^i^^zn> 

-3< '9J;llHg§-1^^r*^'^»'N'^A-A3 1 Otci^PK^ISr^T-sT. >'-;PW2 4 4c05JSig1^ 

yX}V3 0 2^j\'^-jy^i oti^t:.^\%^^^ j^'^-jy^'i o^yiiP^-fj^^ziQO' hie 

§-(i:/cf*. HuiatlSl^tctT. iib'o^m.m\J X)V3 0 2-^y~)VM2AA<r)'M^Aim<^ 

^mzjm^^x. i^~)VM2AAay^ji:m^^<r)%^<7yht^'^i.zs.hit)'^%m<r)m\'k 

fro. 
[0126] 

>'-;I^W2 4 4t05Simg|5O5feStcS'5fci>i^-:>i;«^MB#rBlTWe^t© 
§II^*L-C, i<^i6r>^M:i&iVN-7'^ ^'/ktOfl^ffi^i^oTLA o^h&Kih-f-S.rtj&i 

[0127] 

23{z^-t^'o%mcommifi&y^Mms:m.utLmzh^mz^ mm.^r^'Ozyyyi omz 
mxLxumL. ^cn^mx\ ih',^mc^mm^±.m^^xmmzih-,^^m^mL. l 
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^7 omz^ALxu^Lfzm. mm^ib'ynmmmAtx'±^-^t^bti>iz. 

m (mnfi som i n- 1 ) x-mm^-^^^T^^-^x^^T&K) i.^fj^-'tzi^-o^mm 
lzmmwimm^^ti,zti^x'^. zni^zx-yx. mi^mmco^i&ix'omm^z^i-:^ 

[0129] 

"r-i yi>'" im^'^^ ) ^m-tztx. ^'^^^iy~'pmim^'t^Xdi,zLrzy°vy°u~ 

r-^ y^'i3^^:W:mLrzh(^)immLxi>^\>-^. 

[0130] 

j^=~-y htmmm^^m^i^t. i^-^^mttx. ^^nv-^vc^^y^^^vyimc'^m^m 
m^. Ty-^•i:L•cMffl (mmmm) ^^ix^-irnmLtzhcoxfyt. m2^z^'ty°u 
r-'^ 'vy'if^^mmLtzmmmj---v h 2 icofti^ot, ■^^rffiittoryn^— f 
4y^-'j.-vh^mL. y°uy°\y~r- -< y^^'^n-ox^^^^^^y-vm^m^L. l^^:^ 

[0131] 

m\^^isb':>%m.tfi^xhi,fzih^ totu-j-^ y^^zj-zz^-y hxxM{znmLtzTJV)(r 
^^mi2 (H2#Hi) fHizmwmmmif. rvru-'r^y^zi.- yhxruru- 
^!n!a-r.s.;i:*^"-c*^. m2<Dmmmiz}5\,^x. mm. isb'3^^zLz:L^yh2 2tfzi± 

b 2 1 i^iJ'-^r < i; t 1 o &±iB«oa?f gStCgt S ^ i; j&iT^ o 
[0132] 

[ HI ] J6 -9 # ^atc j;-3Ti6-Q#s:ffa TM<^-m^:^^mmmxh t , 

wmmxhh. 

[ 1113 ] H 2 (c^n-r*^ -5 # ^m.n<^mii<:n>mi s- ^k-ti^jbaeit* -s . 

[ III4 ] ^mmm 1 <Dmm^mmcD)^'o ^ «n.iiJL- .y b <7^mM^7r.-tm^mjzmmmx 

[05] 04cD-i^S:K;^tT^^fe£^0-C-$>^« 

[ 06 ] * -3 1 mrnmi^^mMxh ^ , 

[ 07 ] y - K^ffiffl® *<7)i2a«FJ^7S^¥B0T-& I. « 
[08] ft-^ §^3^111^-:::. y hco^ y VS^COW-MMXh^ . 
[09] 08tOiEffl0T'&^, 

[010] jj^^sjtiifiJL- >y hcD-^v ^mcommimi'^commizn^^mxh^. 
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[018] *560B<:Olg4<5OltSfetfOffMtfO46-5#5!!a:2.- >y hcoffifB&^^-rifffi0t'$)-l.. 

[ 019 ] ^^Hf^Offi 5 o & -7 h Oi{B& ^^n^|ffM0T'fc -g. , 

[ 020 ] if-wfrnw. 6 <r)mi^<nmm.<r>}sb % nmp~~ h cr>mm^^^BmmTh h . 

[021] ^W^<^Mi<^^mr»mm.<n^'^^^mp~-v h<7)i>6-3#j!nJiBt(cfc(tl.^*S: 

[022] 02 1 t^-ri>6-oS®ilJL- .y h2r^flifiii.7ti6-oi:^ati3(t^46'5i:M« 

[023] ^^to-?tffi^ (s«a?SLB#) \,zii\,'rh^y^^^-tmmmx'^h , 
mmmx-hh. 

[ 026 ] 0 2 5 o:>—mmxmxh h . 

[ 028 ] ;-Etil L««c7)^^if ffi0-C-ft § . 

[029] wm&^. iru-y-) ?:^-tmmmxhh. 
[030] ib':>^mm3mmc^:>^mmxh^. 

[031] |5]t<. iEffi0T-$)-g.. 

[«^-tc^iMB^] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
daufes caused by the use of tbis translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] 
[0001] 

This Invention relates to the plating handling unit of the use of filling up the hollow for wiring 
which started the plating handling unit, especially was formed in the semiconductor substrate 
with metal, such as copper. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] 
[0006] 

However, if it is in the conventional plating device, It is difficult to arrange efficiently each unit 
which performs each processing accompanying plating processing or plating in the same 
equipment, if it is made to plate a substrate within the same equipment continuously, If it not 
only occupies a big occupation area, but plating processing is performed within the equipment 
maintained by clean atmosphere, for example, the medicine used In the case of plating will serve 
as drug solution mist and a gas. It will be spread In equipment, and It will be thought that it will 
adhere to the substrate after this processing. 
[0007] 

Succeeded in this Invention in light of the above-mentioned circumstances. It arranges efficiently 
each unit (apparatus) which performs processing accompanying plating processing and it 
continuously in the same equipment, and an occupation area is decreased, And It alms at 
providing the plating handling unit which enabled it to prevent contamination of the substrate by 
the medicine used for plating processing etc. 
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MEANS 



[Means for Solving the Problem] 
[0008] 

A substrate attaching part which the invention according to claim 1 places a field to be plated 
upside down, and holds a substrate, Having a plating tub which has a plating room holding plating 
liquid, and an anode which makes plating liquid held in said plating interior of a room immerse, 
and Is arranged, said anode is a plating handling unit currently holding in an anode supporter with 
which said plating tub was equipped enabling free drawing out. 

Thereby, attachment and detachment with a plating tub of an anode can be performed via an 
anode supporter, and facilities, such as this maintenance, exchange, etc., can be planned. 
[0009] 

The invention according to claim 2 is the plating handling unit according to claim 1, wherein said 
plating tub is equipped with said anode supporter via a handle, enabling free drawing out. 
The invention according to claim 3 is the plating handling unit according to claim 1 or 2 providing 
a sealant between said plating tub and said anode supporter. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] 
[0010] 

According to this Invention, arrange efficiently each unit (apparatus) which performs processing 
accompanying plating processing and it continuously in the same equipment, and an occupation 
area is decreased, After picking out a substrate from a cassette and performing pretreatment 
and plating processing to this, a drug solution can wash if needed and a series of processings 
washed and dried with pure water can be performed continuously and efficiently within the same 
equipment after an appropriate time. And contamination of the substrate by the medicine used 
for plating processing etc. can also be prevented. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[0132] 

[Drawing 1 ]lt Is a sectional view showing an example of the process of plating with a plating 
device. 

[ Drawing 2 ] It is a plane configuration figure showing the plating device provided with the plating 
handling unit of a 1st embodiment of this invention. 

[Drawing Sl it is an explanatory view showing the flow of the air current in the plating device 
shown in drawing 2 . 

[Drawing 4] It is an Important section expanded sectional view showing the Important section of 

the plating handling unit of a 1st embodiment of this invention. 

[Drawing Sl it Is an enlarged drawing expanding and showing a part of drawing 4 . 

[Drawing 6] It Is a top view of a plating processing tub. 

[Drawing 71 It Is a top view showing the arrangement state of the point of contact for cathode 
terminals. 

[Drawing 8] It is a top view of the head section of a plating handling unit. 
[Drawing 9] It is a front view of drawing 8 . 

[Drawing lOl It is a figure given to explanation of the rotating operation of the head section of a 
plating handling unit. 

[Drawing 11 l it is a figure given to explanation of the ascent and descent operation of the head 
section of a plating handling unit. 

[Drawing 12] lt is a figure given to explanation of the detaching operation of the chuck part of 
the head section of a plating handling unit. 

[Drawing 13] a part of drawing 12 Is expanded and shown - It Is an expanded sectional view In 
part. 

[Drawing 14l lt is a top view of a reversal machine. 
[Drawing 15] lt is a front view of drawing 14 . 

[Drawing 161 It Is a sectional view showing the outline of the plating handling unit of a 2nd 
embodiment of this invention. 

[Drawing 17] It is a sectional view showing the outline of the plating handling unit of a 3rd 
embodiment of this invention. 

[Drawing 18] lt Is a sectional view showing the outline of the plating handling unit of a 4th 
embodiment of this invention. 

[Drawing 191 It Is a sectional view showing the outline of the plating handling unit of a 5th 
embodiment of this invention. 

[Drawing 20] It is a sectional view showing the outline of the plating handling unit of a 6th 
embodiment of this invention. 

[Drawing 21] lt is a sectional view showing the whole at the time of plating processing of the 
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plating handling unit of a 7th embodiment of this invention. 

[Drawing 22] It is a plating liquid flow chart showing the state of the flow of the plating liquid in 
the plating device provided with two or more plating handling units shown in drawing 21 . 
[Drawing 23] lt is a sectional view showing the whole at the time (at the time of substrate 
delivery) of un-plating. 

[Drawing 24] It is a sectional view showing the whole at the time of a maintenance. 

[Drawing 25] lt is a sectional view given to explanation of the relation between the housing at the 

time of delivery of a substrate, a press ring, and a substrate. 

[Drawing 26] lt is a partial enlarged drawing of drawing 25 . 

[Drawing 27] lt is a figure given to explanation of the flow of the plating liquid at the time of 
plating processing and un-plating. 

[Drawing 28] lt is an expanded sectional view of a centering device. 

[Drawing 29] It Is a sectional view showing an electric supply point of contact (probe). 

[Drawing 30] It Is a top view of a plating liquid suction mechanism. 

[Drawing 31] Similarlv. it is a front view. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention relates to the plating handling unit of the use of filling up the hollow for wiring 
which started the plating handling unit, especially was formed in the semiconductor substrate 
with metal, such as copper. 
[Background of the Invention] 
[0002] 

As a material for forming a wiring circuit on a semiconductor substrate, although aluminum or an 
aluminum alloy is generally used. It Is required with Improvement in a degree of location that 
material with higher conductivity should be adopted as a wiring material. For this reason, plating 
processing is performed to a substrate and the method of filling up with copper or Its alloy the 
circuit pattern formed in the substrate is proposed. 
[0003] 

Although various kinds of methods, such as CVD (chemical vacuum evaporation) and sputtering, 
are known as a method of filling up a circuit pattern with copper or its alloy, this, when the 
construction material of a metal layer is copper or its alloy (i.e., when forming copper 
interconnect), in CVD, it is high-cost, and, in the case of a high aspect (the ratio of the depth of a 
pattern is large compared with width), embedding is impossible in sputtering - etc. - it has 
demerit. 

It is because the method by plating is the most effective. 
[0004] 

As a method of giving copper plating on a semiconductor substrate here. How to always stretch 
plating liquid to a plating tub like a cup type or a dip type, and to dip a substrate there. Only 
when a substrate is supplied to a plating tub, there are various methods, such as a method of 
stretching plating liquid and a method of performing what is called electrolysis plating, applying 
potential difference, and a method of performing nonelectrolytic plating to which potential 
difference is not applied. 
[0005] 

To the plating device which performs this kind of copper plating, conventionally. Between two or 
more units, such as a washing station which performs washing and the drying process of the 
substrate after plating accompanying plating other than the plating handling unit which carries 
out like a plater, and each of these units, the carrier robot which conveys a substrate has been 
stationed horizontally and it had him. And a substrate having between each of these units 
conveyed, predetermined processing is performed in each unit and it is sent to a next process one 
by one. 
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[Description of the Invention] 
[Problem(s) to be Solved by the Invention] 
[0006] 

However, if it is in the conventional plating device, It is difficult to arrange efficiently each unit 
which performs each processing accompanying plating processing or plating in the same 
equipment, if it is made to plate a substrate within the same equipment continuously, if it not 
only occupies a big occupation area, but plating processing is performed within the equipment 
maintained by clean atmosphere, for example, the medicine used in the case of plating will serve 
as drug solution mist and a gas, it will be spread in equipment, and it will be thought that it will 
adhere to the substrate after this processing. 
[0007] 

Succeeded in this invention in light of the above-mentioned circumstances, it arranges efficiently 
each unit (apparatus) which performs processing accompanying plating processing and it 
continuously in the same equipment, and an occupation area is decreased, And it alms at 
providing the plating handling unit which enabled it to prevent contamination of the substrate by 
the medicine used for plating processing etc. 
[Means for Solving the Problem] 
[0008] 

A substrate attaching part which the invention according to claim 1 places a field to be plated 
upside down, and holds a substrate, Having a plating tub which has a plating room holding plating 
liquid, and an anode which makes plating liquid held in said plating interior of a room immerse, 
and is arranged, said anode is a plating handling unit currently holding in an anode supporter with 
which said plating tub was equipped enabling free drawing out. 

Thereby, attachment and detachment with a plating tub of an anode can be performed via an 
anode supporter, and facilities, such as this maintenance, exchange, etc., can be planned. 
[0009] 

The invention according to claim 2 is the plating handling unit according to claim 1, wherein said 

plating tub is equipped with said anode supporter via a handle, enabling free drawing out. 

The invention according to claim 3 is the plating handling unit according to claim 1 or 2 providing 

a sealant between said plating tub and said anode supporter. 

[Effect of the Invention] 

[0010] 

According to this Invention, arrange efficiently each unit (apparatus) which performs processing 
accompanying plating processing and it continuously in the same equipment, and an occupation 
area is decreased. After picking out a substrate from a cassette and performing pretreatment 
and plating processing to this, a drug solution can wash If needed and a series of processings 
washed and dried with pure water can be performed continuously and efficiently within the same 
equipment after an appropriate time. And contamination of the substrate by the medicine used 
for plating processing etc. can also be prevented. 
[Best Mode of Carrying Out the Invention] 
[0011] 

Hereafter, an embodiment of the invention is described with reference to drawings. 
Although this embodiment gives copper plating on the surface of a semiconductor substrate and 
is used for obtaining the semiconductor device with which the wiring which consists of copper 
layers was formed, it explains this process with reference to drawing 1 . 
[001 2] 

Namely, the insulator layer 2 which consists of Si02 accumulates on the conductive layer la on 

the semiconductor base material 1 with which the semiconductor device was formed in the 
semiconductor substrate W as shown in drawing 1 (a). The contact hole 3 and the slot 4 for 
wiring are formed by lithography etching technology, and the copper seed layer 7 is formed of 
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sputtering etc. as a feeding layer of electrolysis plating the barrier layer 5 which consists of TIN 

(s) etc. on it, and also on it. 

[0013] 

And while making copper fill up with giving copper plating to the surface of said semiconductor 
substrate W in the contact hole 3 of the semiconductor base material 1, and the slot 4 as shown 
in drawing 1 (b). the copper layer 6 is made to deposit on the insulator layer 2. Then, by chemical 
and mechanical grinding (CMP), the copper layer 6 on the insulator layer 2 is removed, and the 
surface of the copper layer 6 and the surface of the insulator layer 2 with which the contact hole 
3 and the slot 4 for wiring were made to fill up are mostly made into the same flat surface. The 
wiring which consists of the copper layer 6 by this as shown in drawing 1 (c) is formed. 
[0014] 

The plating device which equipped the semiconductor substrate W with the plating handling unit 
of a 1st embodiment that performs electrolytic copper plating hereafter is explained with 
reference to drawing 2. As shown in the figure, this plating device Is arranged in the equipment 
10 of rectangular shape, and it is constituted so that copper plating of a semiconductor substrate 
may be performed continuously. It Is divided into the plating space 12 and the clean room 13, and 
such each plating space 1 2 and clean room 1 3 have come to be able to carry out air supply and 
exhaust of this equipment 10 uniquely with the bridge wall 11, respectively. And the shutter (not 
shown) which can be opened and closed freely is formed in said bridge wall 11. Lower than 
atmospheric pressure, the pressure of the clean room 13 is made higher than the pressure of the 
plating space 12, and it twists it that the air in the clean room 13 does not flow into the exterior 
of the equipment 10, and the air in the plating space 12 flows in the clean room 13 by this, and it 
is as like. 
[0015] 

The two cassette stages 15 which lay the cassette for substrate storage in said clean room 13, 
Two sets of washing and the dryers 16 which wash the substrate after plating processing with 
pure water (rinse), and are dried are arranged, and also it has the 1st conveying machine (4 axis 
robots) 17 that can rotate freely by the fixed type which conveys a substrate. As this washing 
and dryer 16, it has a cleaning liquid supplying nozzle which supplies ultrapure water, for example 
to rear surface both sides of a substrate, and the thing of form which carries out spin at high 
speed, dries and dries a substrate is used. 
[0016] 

Two sets of the pretreatment units 21 which pretreat plating of a substrate and reverse the 
substrate after pretreatment in the plating space 12 on the other hand with the reversal machine 
20 (refer to drawing 14 and drawing 15) . Two sets of four sets of the plating handling units 22 
which place this surface upside down on the surface of a substrate, and perform copper plating 
treatment, and the 1st substrate stages 23a and 23b that carry out Installation maintenance of 
the substrate are arranged, and also it has the 2nd conveying machine (4 axis robots) 24 that 
can rotate freely by the self-propelled type which conveys a substrate. 
[0017] 

Two sets of the chemical washing devices 25 which are located in the clean room 13 and wash 
the substrate after plating with a drug solution if it is in this example. It is located between this 
chemical washing device 25, and said washing and dryer 16, and the 2nd substrate stage 26a and 
26b is arranged, and also the position inserted into two sets of the chemical washing devices 25 
is equipped with the 3rd conveying machine (4 axis robots) 27 that can rotate freely by the fixed 
type which conveys a substrate. 

While said one 1st substrate stage 23b and 2nd substrate stage 26b are constituted so that 
washing in cold water of a substrate is possible, it has the reversal machine 20 (refer to drawing 
14 and drawing 15) which reverses a substrate. 
[0018] 



http://ww4.ipdl jnpit.goJp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4.ipd... 8/8/2008 



JP,2006-241599,A [DETAILED DESCRIPTION] 



Page 4 of 26 



The cassette by which said 1st conveying machine 17 was laid in said cassette stage 15 by this, 
Between washing, the dryer 16 and the 2nd substrate stage 26a, and 26b, convey a substrate 
and the 2nd conveying machine 24, Conveying a substrate between said 1st substrate stage 23a 
and 23b, the pretreatment unit 21, and the piating handling unit 22, the 3rd conveying machine 
27 conveys a substrate between said 1st substrate stage 23a and 23b, the chemical washing 
device 25 and the 2nd substrate stage 26a, and 26b. 
[0019] 

It is located in the inside of said equipment 10 down said 1st substrate stage 23a, and the 
container 28 which stores the substrate for adjustment operations is built in it, and the 2nd 
conveying machine 24 picl<s out the substrate for adjustment operations from the container 28, 
and returns it to the container 28 again after the end of adjustment operation. Thus, the 
contamination accompanying introducing the substrate for adjustment operations from the 
outside In the case of adjustment operation and the fall of a throughput can be prevented by 
building the container 28 which accommodates the substrate for adjustment operations In the 
inside of the equipment 10. 
[0020] 

As long as the locating position of the container 28 is a position in which drawing of the 
substrate for adjustment operations and storage are possible in one of conveying machines, 
anywhere in the equipment 10 may be sufficient as it, but it is arranging near the 1st substrate 
stage 23a, After beginning the adjustment operation which uses the substrate for adjustment 
operations with plating processing, washing it and drying it from pretreatment, it can 
accommodate in the container 28. 
[0021] 

Although it drops, have a hand of two of a type, use what considered the upper part as the dry 
hand and considered the bottom as the wet hand, it drops as the conveying machines 24 and 27, 
it has a hand of two of a type and what considered both sides as the wet hand is used as said 
conveying machine 1 7 here. Of course, it is not limited to this. 
[0022] 

In this example, although the example provided with the chemical washing device 25 which 
washes the surface of a substrate, for example with drug solutions, such as rare hydrofluoric 
acid and hydrogen peroxide solution, is shown, when a drug solution does not need to wash the 
substrate after plating, the chemical washing device 25 may be omitted, in this case, the 3rd 
conveying machine 27 and the 2nd substrate stage 26a and 26b are also omissible by conveying 
the substrate between the cassette laid in said cassette stage 15, washing and a dryer 16 and 
the 1st substrate stage 23a, and 23b with the 1st conveying machine 17. 
[0023] 

Next, the outline of the flow of the substrate in this example is explained. A substrate turns the 
surface (an element formation side, a treated surface) upwards, is stored by the cassette, and is 
laid in the cassette stage 15. And the 1st conveying machine 17 picks out a substrate from a 
cassette, moves onto the 2nd substrate stage 26a, and a substrate is laid on the 2nd substrate 
stage 26a. And the substrate which suited on the 2nd substrate stage 26a is moved to the 1st 
substrate stage 23a. Next, the 2nd conveying machine 24 receives a substrate from the 1st 
substrate stage 23a, the pretreatment unit 21 is passed, after pretreatment ending with the 
pretreatment unit 21, a substrate is reversed with the reversal machine 20 so that the surface of 
a substrate may be downward suitable, and the 2nd conveying machine 24 is passed again. And 
the 2nd conveying machine 24 passes a substrate to the head section of the plating handling unit 
22. 

[0024] 

After the plating handling unit 22 performs plating processing and the liquid end of a substrate, a 
substrate is passed to the 2nd conveying machine 24 and the 2nd conveying machine 24 passes 
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a substrate to the 1st substrate stage 23b. With the reversal machine 20 of the 1st substrate 
stage 23b, it is reversed so that the surface may be upwards suitable, and a substrate is moved 
to the chemical washing device 25 by the 3rd conveying machine 27. In the chemical washing 
device 25, chemical washing, pure water rinsing, and the substrate by which the spin liquid end 
was carried out are carried to the 2nd substrate stage 26b by the 3rd conveying machine 27. 
Next, the 1st conveying machine 17 receives a substrate from the 2nd substrate stage 26b, 
transports a substrate to washing and the dryer 16, and performs the rinse and spin drying by 
pure water (deionized water is included) with washing and the dryer 16. The dried substrate is 
stored in the substrate cassette laid in the cassette stage 15 by the 1st conveying machine 17. 
[0025] 

Drawing 3 shows the flow of the air current in the equipment 10. in the clean room 13, exterior 
air fresher than the piping 30 is incorporated, and this exterior air is pushed in in the clean room 
13 through the high efficiency filter 31 by a fan. and is supplied to the circumference of washing, 
the dryer 1 6, and the chemical washing device 25 as a clean air of a downf low from the ceiling 
32a. Most supplied clean airs are returned to the ceiling 32a side through the circulating piping 33 
from the floor 32b, it is again pushed In in the clean room 13 by a fan through the high efficiency 
filter 31, and circulates through the inside of the clean room 13. Some air currents are exhausted 
outside by the piping 34 from the inside of washing, the dryer 16. and the chemical washing 
device 25. Thereby, the inside of the clean room 13 is set as a pressure lower than atmospheric 
pressure. 
[0026] 

Though it says that the plating space 12 where the pretreatment unit 21 and the plating handling 
unit 22 exist is not clean room (contamination zone), particle Is not allowed to adhere to a 
substrate face. For this reason, particle is prevented from adhering to a substrate by passing the 
clean air of the downflow which was incorporated from the piping 35 and pushed in in the plating 
space 12 by the fan from the ceiling 37a side through the high efficiency filter 36. However, when 
it depends on the air supply and exhaust from the outside for the full flow of the clean air which 
forms a downflow, the huge amount of air supply and exhaust is needed. For this reason, external 
exhaust air is performed from the piping 38 to such an extent that the inside of the plating space 
12 is maintained at a pressure lower than the clean room 13. and he is trying to provide the 
circulating current of air through the circulating piping 39 prolonged from the floor 37b In the air 
current of most downflows. 
[0027] 

Thereby, the exhaust air which returned from the circulating piping 39 to the ceiling 37a side is 
again pushed in by a fan, is supplied as a clean air in the plating space 12 through the high 
efficiency filter 36, and it circulates through it. Here, the exhaust air containing the drug solution 
mist and the gas from the pretreatment unit 21, the plating handling unit 22, the 2nd conveying 
machine 24. and the plating liquid adjustment tank 40 is discharged outside through said piping 
38, and the inside of the plating space 12 is set as a pressure lower than the clean room 13. 
[0028] 

Drawing 4 shows the important section of the plating handling unit 22, and this plating handling 
unit 22 is approximately cylindrical, and mainly comprises the plating processing tub 46 which 
accommodates the plating liquid 45 in an inside, and the head section 47 which is arranged above 
this plating processing tub 46, and holds a substrate. Drawing 4 shows the state when it is in the 
plating position which held the substrate W and to which it was dropped by the head section 47. 
[0029] 

It has the plating tub 50 which holds the plating liquid 45 in the plating room 49 which has 
arranged the anode 48 which opens in said plating processing tub 46 wide up, for example, 
becomes it from phosphorus-containing copper at the pars basilaris ossis occipitalis, and this 
plating room 49. Said anode 48 is held at one at the anode supporter 52 with which the plating 
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tub 50 was equipped via tiie handie 51 enabiing free drawing out enabling free namely, 
attachment and detachment, and Is connected to the anode of the power supply for plating In an 
external control section. Between the surface of this plating tub 50, and the rear face of the 
flange 52a of the anode supporter 52, the sealant 200 which prevents the disclosure to the 
exterior of plating liquid is infixed. Thus, by holding at one to the anode supporter 52 which 
equipped the plating tub 50 with the anode 48 enabling free attachment and detachment, 
attachment and detachment with the plating tub 50 of the anode 48 can be easily performed via 
the anode supporter 52, and facilities, such as this maintenance, exchange, etc., can be planned. 
[0030] 

it is for that content constitutes the anode 48 from copper (phosphorus-containing copper) 
including 0.03 to 0.05% of Lynn, for example forming the black lipid membrane called a black film 
to the surface of the anode 48 with advance of plating, and generation of slime is controlled with 
this black film. 
[0031] 

The plating liquid jet nozzle 53 which projects horizontally toward the center of the plating room 
49 In the Inner circle wall of said plating tub 50 Is arranged at equal intervals along with a 
circumferenclal direction, and this plating liquid jet nozzle 53 is opening the inside of the plating 
tub 50 for free passage to the plating liquid supply route 54 which extends up and down. In this 
example, inside the peripheral wall of the plating tub 50, as shown in drawing 6. eye 202 a 
circular plating liquid pool were divided into four pieces along with the circumferenclal direction Is 
opened for free passage and formed in said each plating liquid supply route 54 in the center 
section which met in the length direction of eye 202 this plating liquid pool. It Is located in the 
both ends of eye 202 each of this plating liquid pool, and has the two plating liquid jet nozzles 53 
each. It Is constituted so that the plating liquid of the same flow may be supplied to eye 202 each 
of this plating liquid pool via the following control valve 56, and thereby, plating liquid blows off 
from the plating liquid jet nozzle 53 more inside the plating room 49 at homogeneity. 
[0032] 

This plating liquid supply route 54 and the plating liquid adjustment tank 40 (refer to drawing 3 
and drawing 22) are connected with the plating liquid feed pipe 55, and the control valve 56 
which makes a downstream pressure regularity Is infixed in the middle of this plating liquid feed 
pipe 55. 
[0033] 

The 1st plating liquid outlet 57 which draws out the plating liquid 45 in the plating room 49 from 
the periphery of a pars basllaris ossis occipitalis of this plating room 49, and the 2nd plating 
liquid outlet 59 which discharges the plating liquid 45 which overflowed the weir member 58 
which provided in the upper bed part of the plating tub 50 are formed in the plating tub 50. This 
1st plating liquid outlet 57 is connected to the reservoir 226 (refer to drawing 22 ) via the plating 
liquid exhaust pipe 60a, and the flow regulator 61a is infixed in the middle of this plating liquid 
exhaust pipe 60a. On the other hand, although the 2nd plating liquid outlet 59 is connected to the 
reservoir 226 via the plating liquid exhaust pipe 60b and the flow regulator 61b is infixed in this 
middle, this flow regulator 61b is also omissible (In addition, drawing 22 shows the example 
which omitted this). And the plating liquid included In the reservoir 226, After it goes into the 
plating liquid adjustment tank 40 (refer to drawing 3) with the pump 228 from the reservoir 226 
and the temperature control of plating liquid, and the densitometry of various ingredients and 
adjustment are performed by this plating liquid adjustment tank 40, each plating handling unit is 
supplied Individually (refer to drawing 22 ). 
[0034] 

As shown in drawing 6. here the 1st plating liquid outlet 57, For example, an about [ phi16- 
20mm ] size is circular, more than one (a graphic display 16 pieces) are provided in even pitch 
along with a circumferencial direction, a central angle is the shape which is about 25 degrees and 
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which is prolonged circularly, and the three 2nd plating liquid outlets 59 are fornfied by the 

graphic display, for exanfiple. 

[0035] 

The plating liquid 45 which blew off from the plating liquid jet nozzle 53 is discharged by the 
reservoir 226 (refer to drawing 22) by this from the both sides or one side of the 1st plating 
liquid outlet 57 and the 2nd plating liquid outlet 59, and the volume in the plating room 49 is 
always kept constant. 
[0036] 

As shown in drawing 6 . In the prescribed position along the height direction near the pars 
basilaris ossis occipitalis of the plating room 49. The cave hole 204 prolonged horizontally is 
formed and the oil-level detection sensor 206 which detects that the tip part (lower end) reached 
the cave hole 204. and the oil level of the plating liquid 45 fell from the formation position of this 
cave hole 204 Is formed in the side attachment wail. As for this oil-level detection sensor 206, a 
tip part consists of Teflons (registered trademark), for example. When this tip part is in the air, 
the difference of the refractive index of Teflon (registered trademark) and air becomes large. 
Light carries out total Internal reflection and It returns in the direction of origin (light sensing 
portion), when a tip part is in liquid, the difference of the refractive index of Teflon (registered 
trademark) and a fluid becomes small, and light detects the existence of a fluid using the 
characteristic which is emitted into liquid and stops almost returning in the direction of origin 
(light sensing portion). When it monitors continuously whether the plating liquid 45 is above a 
minimum level and the plating liquid 45 becomes less than this by this, he is trying to cope with it 
by extracting the flow regulator 61a in the middle of the plating liquid exhaust pipe 60a etc. 
[0037] 

It is located in the inside of the plating room 49, and near [ this ] the circumference, the 
perpendicular rectifying ring 62 which dams up the flow which goes to the method of outside 
along the horizontal direction of the plating liquid 45 in the plating room 49 is connected with the 
inner periphery end of the level rectifying ring 63 which adhered the peripheral edge to the plating 
tub 50, and is arranged. 
[0038] 

Thereby, the plating liquid which blew off from the plating liquid jet nozzle 53 horizontally toward 
the central part of the plating room 49 collides in the center section of the plating room 49, and 
serves as a flow divided up and down. And the flow to this upper part pushes up the center 
section of the oil level of the plating liquid 45 up by the inside of the perpendicular rectifying ring 
62, when there is no substrate, and when a substrate descends and It serves to **** from 
the center section of the substrate and to wash away air bubbles to the exterior. On the other 
hand, the flow to a lower part changes to the horizontal flow from the center of the anode 48 to 
a periphery, and washes away the exfoliation particles of the black film formed in the surface of 
the anode 48, It can reduce now that pass the lower part of the level rectifying ring 63 from the 
periphery of the anode 48, flow into the 1st plating liquid outlet 57, and the peeling piece of a 
black film carries out approach adhesion in the treated surface of a substrate. 
[0039] 

Here, if it is in electrolysis plating, in order for the current density in plating liquid to govern the 
thickness of a plating film and to make thickness uniform, it is necessary to make current 
density distribution in plating liquid into homogeneity more. If it is in this embodiment, since the 
periphery of a substrate has an electric contact, there is a tendency for the current density of 
the plating liquid located in the periphery of this substrate to become high, as follows, but. By 
arranging the level rectifying ring 63 prolonged In the method of the outside of a horizontal 
direction at the lower part of this perpendicular rectifying ring 62 in the perpendicular rectifying 
ring 62 prolonged in the perpendicular direction in this neighborhood, respectively, and 
intercepting current. The thickness of the plating film in the edge part of a substrate can be 
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prevented from being able to lessen a surroundings lump of current, being able to lessen 
concentration of local current, mal<ing current density distribution in plating liquid into 
tiomogeneity more by this, and becoming tiiick. 
[0040] 

Althougfi this example shows the example which intercepts current with a perpendicular 
rectifying ring and a level rectifying ring, and was made to lessen a surroundings lump of current, 
of course. It is not limited to this. 
[0041] 

On the other hand, the head section 47 is equipped with the beil-shaped housing 70 which can 
rotate freely, and the disc-like board table 71 which holds the substrate W on the undersurface 
and rotates to the housing 70 and one. For example, it projects in an inner direction, consist of 
packing materials and the substrate attaching part 72 of the ring shape which formed the 
tapered surface used as guidance of the substrate W in a part of inner skin is formed in the 
lower end of said housing 70, It is constituted so that the edge part of the substrate W may be 
pinched with this substrate attaching part 72 and the board table 71 which is substrate presser 
feet and the substrate W may be held. 
[0042] 

As drawing 5 Is an enlarged drawing expanding and showing a part of head section 47 and it is 
shown in drawing 5 . to the substrate attaching part 72. The lower sealant 73 of the ring shape in 
which it projects to an inner direction and a tip on top projects in the shape of a steeple up is 
attached, and the top sealant 74 in which a part projects caudad from the undersurface of the 
board table 71 in the shape of a steeple is attached to the edge part of the undersurface of the 
board table 71. Thereby, when the substrate W is held, the upper surface and the top sealant 74 
of the substrate W weld by pressure, respectively, and the undersurface and the lower sealant 73 
of the substrate W carry out the seal of here certainly. 
[0043] 

In this example that Is horizontally prolonged in the method of outside, and also inclines up in the 
substrate attaching part 72. and Is prolonged towards the method of outside in It, the air vent 
port 75 3 mm in diameter Is formed in 80 regular intervals along with the circumferencial 
direction. This air vent port 75 Is formed in the position which the abbreviation half of a 
periphery open end exposes outside from the oil level of the plating liquid 45 in the plating room 
49, when the head section 47 shown In drawing 4 is in a plating position. As mentioned above by 
this the flow to the upper part of the plating liquid 45 in the plating room 49, When It serves to 
**** with the substrate W and to wash away air bubbles from the center section of the 
substrate W to the exterior, the air bubbles which rode this flow are discharged one by one from 
the air vent port 75 by the method of outside, and they are constituted so that air bubbles may 
not remain between the substrate W and the plating liquid 45. 
[0044] 

The angle of inclination theta of said air vent port 75 is set, for example as 30 degrees here. 
When the omission of air is taken into consideration, it is not less than 2 mm 5 mm or less, as 
for the diameter of the air vent port 75, about 3 mm is preferred, and it is preferred to make the 
not less than 20-degree upper part incline towards the method of outside, and especially its about 
30 degrees are preferred. 
[0045] 

it is made for the periphery open end of the air vent port 75 to be located up more nearly 
thoroughly than the oil level of the plating liquid at the time of plating. Air is kept from entering, 
or an air vent port branches two on the way, one of these carries out an opening near an oil 
level, and another side is located up more nearly thoroughly than an oil level, and may be made to 
carry out an opening. When the interval S of the undersurface of this substrate W when the 
substrate W Is held, and the upper bed of the air vent port 75 is about 1 .5 mm or less, it is 
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confirmed that air extraction can be performed in a short time. 

Of course, it may form in arbitrary shape, such as shape which considered it as iinear shape or 
branched from the middle to the 2-way along with the method of outside as the air vent port 75. 
[0046] 

To the substrate attaching part 72 of said housing 70. When the substrate W is held, the 
substrate W and the point of contact 76 for cathode terminals of the plate spring form to 
energize are arranged, and when this board table 71 descends to a way outside said board table 
71, the electric supply point of contact (probe) 77 which supplies electric power to said point of 
contact 76 for cathode terminals turns caudad. and is installed. Thereby, since the seal of the 
plating liquid 45 is carried out to the substrate W by the lower sealant 73 of the substrate 
attaching part 72, the point of contact 76 for cathode terminals and the electric supply point of 
contact 77 are prevented from touching the plating liquid 45. 
[0047] 

Here, in this example, as shown In drawing 7. a clrcumferencial direction Is equipped with the 
cathode electrode plate 208 divided into six, and the point of contact 76 for 1 5 cathode terminals 
each prolonged in each of this cathode electrode plate 208 in an inner direction is formed. And 
electric power is individually supplied by each of this cathode electrode plate 208 from each 
electric supply point of contact 77, and distribution of voltage can be made more uniform by this. 

[0048] 

Drawing 8 and drawing 9 are the whole head section 47 the shown figures, and this head section 
47, Along with the rail 81 which adhered to the fixed frame 80, it has the base 83 attached to 
the slider 82 which carries out vertical movement via a ball screw, and said housing 70 is 
supported movably by this base 83, enabling free rotation. On the other hand, said board table 71 
is connected with the lower end of the table axis 84 which penetrates the inside of the shank of 
said housing 70 concentrically, and is prolonged. Via the spline part 85, rotation impossible, i.e., 
the housing 70 and the table axis 84, is united, and it rotates, and this table axis 84 is 
constituted so that it may move up and down relatively. 
[0049] 

The servo motor 86 is attached to said base 83, and it is built over the timing belt 89 between 
the driving pulley 87 of this servo motor 86, and the driven pulley 88 which adhered to the shank 
of said housing 70. Thereby, with rotation of the servo motor 86, the member 70 shown In 
drawing 10 as a solid line, i.e., housing, the table axis 84, and the board table 71 are united where 
the substrate W Is held, and they rotate. 
[0050] 

The bracket 90 is vertically attached to said base 83, and the actuator 91 of the air drive is 
attached to it at this bracket 90. On the other hand, the connector 95 is connected with said 
table axis 84 upper part, and this connector 95, said actuator 91, and actuator slider 93 carry 
out relative motion up and down. Thereby, the member 84 shown in drawing 1 1 as a solid line 
(however, except for an actuator), i.e.. a table axis, and board table 71 grade move up and down. 
[0051] 

In order to prevent consumption of the rotary joint 94 by a high velocity revolution, and to 
separate the rotary joint 94 from the connector 92 at the time of the high velocity revolution for 
the liquid end which does not need energization, it has the actuator 97 and the actuator slider 98. 
The electric supply point of contact 77 provided in the board table 71 passes along the inside of 
the table axis 84, and is connected to the negative pole of the power supply for plating via the 
rotary joint 94. 

The opening 96 (refer to drawing 5. 18, or drawing 20) for inserting or taking out the substrate 
W and a robot hand to this inside is formed in the both sides of the cylinder side of the housing 
70. 
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[0052] 

The chuck mechanism 100 for holding the substrate W on the undersurface of the board table 71 
at the peripheral part of said board table 71 is formed in three places in this example at the 
circumferencial direction. This chuck mechanism 100 has the bell crank-like hook 101. This hook 
101 is energized in the direction which it is supported movably via the pin 102, enabling free 
rotation, and the helical compression spring 103 is infixed between the lever part 101a prolonged 
in the upper inner direction of this pin 102, and the upper surface of the board table 71, and 
closes a center mostly, as shown in drawing 12 and drawing 13 . The substrate W enters caudad 
and the nail 104 which is the energizing force of this coil spring 103, and was usually formed in 
the lower end of the hook 101 by this holds the substrate W. 
[0053] 

On the other hand, the pusher 106 which moves up and down with the operation of the air 
cylinder 105 is attached to said base 83, and Is arranged In the upper position of the lever part 
101a of said hook 101. When the board table 71 goes up, the pusher 106 is dropped, and making 
it rotate in the direction which resists the energizing force of the helical compression spring 103, 
and opens said hook 101 are consisted of by this so that maintenance of the substrate W may 
be solved. The opening 107 is formed in the position which counters the pusher 106 of the 
housing 70 so that up-and-down motion of this pusher 106 may not be checked. 
[0054] 

Are for the hook 101 holding the substrate W on the undersurface of the board table 71 here, 
when the board table 71 is located in the upper part, and the board table 71 descends. When 
pinching and holding the substrate by the top sealant 74 of the board table 71, and the lower 
sealant 73 of the housing 70, In order to separate from the substrate W because the hook 101 
contacts the board table 71, a minute crevice Is produced between the substrates W, and the 
substrate W is adjusted so that it may not be held depending on the hook 101. 
[0055] 

Drawing 14 and drawing 1 5 show the reversal machine 20 with which said pretreatment unit 21, 
the 1st substrate stage 23b, and the 2nd substrate stage 26b are equipped. The seal case 110 
which rotates with the drive of a motor (not shown) in this reversal machine 20. It has the hand 

1 1 1 of the circular couple opened and closed with mechanisms, such as a link accommodated in 
the inside of this seal case 110. and the zipper top 113 which Is supported movably by the stud 

112 installed by this hand 111, enabling free rotation, and grasps the substrate W. And the flat 
surface formed with said zipper top 113 Is located in the position which offset only the axial 
center and the eccentricity e of said seal case 110. 

[0056] 

When grasping the substrate W and reversing the hand 1 1 1 with constituting in this way. can 
move simultaneously the eccentricity e twice the distance 2e of said to a sliding direction, and 
the substrate W by this. For example, when providing the opening for making the scatter 
preventing cover of the pretreatment unit 21 penetrate the actuator of the reversal machine 20, 
this opening can be provided up from the position of the substrate zipper of the pretreatment unit 
21. 

[0057] 

Next, a series of plating processings by the plating device of this example are explained. 
A substrate turns the surface (an element formation side, a treated surface) upwards, is stored 
by the cassette, and is laid in the cassette stage 15 in the equipment 10. Then, the 1st conveying 
machine 17 inserts the hand into a cassette, and drops It, the surface of a substrate is held by 
the hand of a type, one substrate is picked out from a cassette, it rotates and a substrate Is laid 
on the 2nd substrate stage 26a. next, the substrate which has the 3rd conveying machine 27 in 
the 2nd substrate stage 26a - the - it drops, and it holds from the bottom by the hand of a 
type, rotates, and a substrate is laid on the 1 st substrate stage 23a. 
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[0058] 

The 2nd conveying machine 24 runs by itself to near the 1st substrate stage 23a, drops the 
substrate on this, and holds it from the bottom by the hand of a type, It rotates to the direction 
of the pretreatment unit 21, it lets the slit for substrate receipts and payments provided in the 
scatter preventing cover of the pretreatment unit 21 pass, and a substrate is passed to the 
substrate zipper of the pretreatment unit 21. 
[0059] 

The substrate zipper of the pretreatment unit 21 opens a finger, locates a substrate between 
fingers, and holds a substrate by closing a finger. Next, the upper part near the center of a 
substrate is made to rotate the pretreatment liquid nozzle which was standing by in the position 
which does not become the obstacle of movement of the hand 1 1 1 of the reversal machine 20, 

Rotating the substrate zipper holding a substrate with medium speed (for example, 300min~^ 
grade), pretreatment liquid is poured from the pretreatment liquid nozzle of the substrate upper 
part, revolving speed is raised in the stage to which liquid spread in the entire substrate 
promptly, and the liquid end of the excessive pretreatment liquid on a substrate is carried out 
with a centrifugal force. 
[0060] 

After completing the liquid end of a substrate and stopping a substrate zipper, the hand 1 1 1 of 
the reversal machine 20 Is dropped, by the hand 111. a substrate Is held, the finger of the 
substrate zipper of the pretreatment unit 21 is opened, and a substrate is passed to the reversal 
machine 20. Even if reversed, the hand 1 1 1 of the reversal machine 20 goes up to the position 
which is not equivalent to a substrate zipper, and it Is made to rotate 180 degrees centering on a 
level inversion axis, and the reversal machine 20 turns the surface of a substrate downward. The 
reversal machine 20 descends and stops to the position which can pass a substrate to the 2nd 
conveying machine 24. 
[0061] 

The hand 1 11 of the reversal machine 20 is in the inversion-axis bottom, when receiving a 
substrate from the 3rd conveying machine 27, and when receiving a substrate from a substrate 
zipper after pretreatment, but when reversing the hand 1 1 1 centering on an inversion axis and 
passing a substrate to the 2nd conveying machine 24, it Is located in the Inversion-axis upper 
part. 
[0062] 

The 2nd conveying machine 24 Inserts a collapse type hand In the inside from the slit of a 
scatter preventing cover, A hand is arranged so that only the periphery edge portion of the 
substrate of substrate immediately the bottom held at the hand 1 1 1 of the reversal machine 20 
may touch a hand, the hand 1 1 1 of the reversal machine 20 opens a substrate wide, turns a 
substrate face down, and a substrate is held. The 2nd conveying machine 24 picks out a 
substrate from the pretreatment unit 21. and runs by itself to forward [ of the one predetermined 
plating handling unit 22 ]. 
[0063] 

The housing 70 and the board table 71 of the plating handling unit 22, Go up to a substrate 
detaching position by rise of the base 83, and the board table 71 is further lifted to the upper bed 
of the housing 70 by the actuator 91, The air cylinder 105 is operated, the pusher 106 is 
depressed, and three hooks 101 of the periphery of the board table 71 are made to open wide. 
[0064] 

The 2nd conveying machine 24 inserts a hand and a substrate in this inside from the opening 96 
of the housing 70, and raises a hand to the directly under near position of the board table 71. The 
pusher 106 Is raised In this state, the hook 101 Is closed by the energizing force of the helical 
compression spring 103 between the lever part 101a of the hook 101. and the upper surface of 
the board table 71, and a substrate Is held. After a substrate is held by the hook 101, a little 
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hand of the 2nd conveying machine 24 Is dropped, and it puiis out from the opening 96 of the 

housing 70. 

[0065] 

Next, drop the board tabie 71 with the actuator 91, and centering of the substrate is carried out 
in the tapered shape portion inside the substrate attaching part 72 of the housing 70. A seal is 
carried out so that it may lay on the lower sealant 73 of the substrate attaching part 72, and 
aiso a substrate may be pushed against the top sealant 74 near the periphery of the board table 
71 and plating liquid may not enter into the electrode contact point side. Positive contact is 
acquired by dropping the board table 71 and making the electric supply point of contact 77 weld 
by pressure to the point of contact 76 for cathode terminals simultaneously. 
[0066] 

When the hook 101 is held in the form where have a minimum crevice and a substrate is carried 
on the hook 101 here and the board tabie 71 is going up from the housing 70, are held to such an 
extent that there is no backlash by the top sealant 74, but. Where the board table 71 descended 
and a seal is carried out by the lower sealant 73 and the top sealant 74, when denting the top 
sealant 74, a substrate is stabilized and it is held, and the state where the board table 71 
stopped and it separated from the substrate W slightly has the hook 101, and it ceases to hold a 
substrate. Therefore, a substrate is uniformly held by the lower sealant 73 and the top sealant 
74, without being influenced by three hooks 101. 
[0067] 

In this state, if plating liquid is spouted from the plating liquid jet nozzle 53 of the plating 
processing tub 46, it will become the shape where the center section of the oil level rose. The 
base 83 Is dropped via a ball screw etc., rotating the servo motor 86 and rotating the housing 70, 

the substrate W, and the board table 71 with medium speed (for example, 150min'^) 
simultaneously, this revolving speed - the following air extraction consideration - when it carries 

out, a 100 - 250mln'^ grade is preferred. Then, after the center of a substrate contacts the oil 
level of the plating liquid 45, a touch area with the oil level which rose increases gradually, and 
liquid comes to be filled to the circumference. Since the lower sealant 73 has projected from the 
substrates face, exhaust air remains easily, but the circumference of the undersurface of a 
substrate removes the air bubbles under a substrate by washing away outside the plating liquid 
which contained air bubbles by rotation of the housing 70 from the air vent port 75. Thereby, the 
air bubbles of a substrate face are removed thoroughly and uniform processing is enabled. The 
prescribed position which plates to a substrate is set as the position into which a substrate is 
immersed in the plating liquid 45 in the plating room 49, and plating liquid does not infiltrate from 
the opening 96 of the housing 70. 
[0068] 

When a substrate descends to a position, after rotating the housing 70 for several seconds with 
medium speed and performing air extraction, this revolving speed is reduced to a low speed 

rotary (for example, lOOmln'^), the plating current which used the anode as the anode and used 
the substrate treatment side as the negative pole is sent, and electrolysis plating is performed. 

This revolving speed is the range of 0 - 225min"\ for example. Between plating processings, 
continue and supply plating liquid by a predetermined flow from the plating liquid jet nozzle 53, it 
is made to discharge It from the 1st plating liquid outlet 57 and the 2nd plating liquid outlet 59, 
and is circulated through the plating liquid adjustment tank 40. Since plating thickness becomes 
settled by current density and resistance welding time, the resistance welding time (plating time) 
according to the precipitation amount to wish is set up. 
[0069] 

By being 1 20 to 1 50 seconds, for example, for example, performing plating processing for about 
40 seconds with about [ 1 A ] current, and performing plating processing after an appropriate 
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time, for example, about [ 7.4A ] current, this plating time Is uniform and can obtain a uniform 

plating film. 

[0070] 

After ending energization, raise the base 83 and the housing 70, the substrate W. and the board 
table 71 in the position above the oil level of the plating liquid 45 In the plating room 49. Raise 
even in the position below the upper bed of processing tub covering, It is made to rotate at high 

speed (for example. 500 - SOOmln'^). and the liquid end of the plating liquid is carried out 
according to a centrifugal force. After the liquid end is completed, rotation of the housing 70 Is 
stopped so that it may be suitable In the predetermined direction, the base 83 is raised, and the 
housing 70 is raised to the detaching position of a substrate. After the housing 70 goes up to a 
substrate detaching position, the board table 71 is further raised to a substrate detaching 
position with the actuator 91. 
[0071] 

If there is the amount of supply of plating liquid at the time of the plating liquid rise which raises 
the oil level of plating liquid, it is made for a 3-6 l/min (preferably 5 l/min) grade to flow out of 
the 1st plating liquid outlet 57 by 10 - 30 l/min (preferably 20 l/min) grade here. If it is during 
plating. It Is made for a 3-6 l/min (preferably 5 l/min) grade to flow out of the 1st plating liquid 
outlets 57-3 - 6 l/min (preferably 5 l/min), and the 2nd plating liquid outlet 59 by 8 - 20 l/min 
(preferably 10 i/min) grade, if it is at the time of the oil-level descent after plating, it is made for 
a 20-30 i/min (preferably 25 i/min) grade to flow out of the 1st plating liquid outlet 57 by 15 - 
30 l/min (preferably 20 l/min) grade. If it is at the time of a prolonged processing stop, supply 
the plating liquid about 2-4 l/min (preferably 3 l/min), the whole quantity is made to flow out of 
the 2nd plating liquid outlet 59, and plating liquid is circulated. 
[0072] 

Next, the hand of the 2nd conveying machine 24 is inserted in this inside from the opening 96 of 
the housing 70, and it is made to go up to the position which receives a substrate. And the hook 
101 is made to open wide by dropping the pusher 106 and pushing the lever part 101a of the 
hook 101, a hand drops the substrate currently held by the hook 101. and it drops Into a hand. In 
this state, a hand is dropped a little and a hand and the substrate held to it are taken out from 
the opening of the housing 70. Like the time of attachment by a hand, a substrate turns the 
surface of a substrate downward, and it is held so that only the edge part of a substrate may 
contact a hand. 
[0073] 

The substrate held at the 2nd conveying machine 24 is passed to the reversal machine 20 of the 
1st substrate stage 23b. turned downward on the surface of a substrate. The reversal machine 
20 holds a substrate periphery by the hand 1 1 1 of two. and rinses by supplying ultrapure water 
to rear surface both sides of a substrate. And a substrate is rotated 180 degrees around a level 
inversion axis, and this surface is turned upwards. Next, the 3rd conveying machine 27 holds the 
substrate laid in the reversal machine 20 of the 1st substrate stage 23b by a hand, and 
transports it to the chemical washing device 25. 
[0074] 

In the chemical washing device 25. hold a substrate with six fingers, and turn the surface 
upwards, it is made to rotate, and a chemical penetrant remover washes the surface of a 
substrate, edge, and a rear face, respectively. After chemical washing is completed, and rinsing 
with ultrapure water, the substrate held on the finger is rotated at high speed, and the liquid end 
of a substrate is performed. 
[0075] 

After the liquid end Is completed, by the hand of the 3rd conveying machine 27, the surface is 
turned upwards, a substrate Is taken out, and it lays in the 2nd substrate stage 26b. In the 2nd 
substrate stage 26b, a substrate Is rinsed with ultrapure water. 
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[0076] 

Next, the 1st conveying machine 17 receives the substrate held by a hand in the 2nd substrate 
stage 26b, and passes a substrate to washing and the dryer 16. Washing and the dryer 16 wash 
the surface of a substrate, and a rear face with ultrapure water (deionized water is included), and 
is made to carry out liquid end desiccation by a high velocity revolution. And the surface is 
turned upwards by the hand of the 1st conveying machine 17, a substrate is held, and a 
substrate is stored to the position of the cassette of the cassette stage 15. 
[0077] 

A point which drawing 16 shows the important section of the plating handling unit of a 2nd 
embodiment of this invention, and is different from said 1st embodiment of this embodiment, Near 
the entrance of the anode supporter 52 with which the plating tub 50 was equipped via the 
handle 51 of this plating tub 50 enabling free drawing out and which held the anode 48 to one, 
The labyrinth seal 212 which consists of the slot 210 of a large number arranged In parallel is 
formed. The inactive gas Introducing path 214 which Introduces inactive gas, such as N2, into one 

of the slot 210 of this, for example is connected. It is in the point which connected the plating 
liquid return path 216 to the pars basilaris ossis occipitalis of all the slots 210, and was 
connected to the plating liquid pool room 218 opened to the atmosphere on which the plating 
liquid which overflowed the other end of this plating liquid return path 216 collects. Other 
composition is the same as that of the thing of a 1st embodiment. 
[0078] 

By thus, the thing established near the entrance of the anode supporter 52 of the plating tub 50 
for the labyrinth seal 212 which consists of two or more slots 210. Plating liquid can be 
prevented from carrying out the seal of the crevice between the plating tub 50 and the anode 
supporter 52 certainly by the labyrinth seal 212, and leal<ing out outside, without binding the 
sealant 200 tight by mighty power. Connect the inactive gas introducing path 214 to one of the 
slots 210, and the plating liquid return path 216 is connected to the pars basilaris ossis 
occipitalis of all the slots 210, respectively, By introducing inactive gas, such as N2 of a pressure 

required to make plating liquid collected on the slot 210 flow out of the inactive gas introducing 
path 214. It can prevent discharging outside the plating liquid in which the slot 210 collected, and 
being spoiled with plating liquid collected on the effect fang furrow 210 of the labyrinth seal 212. 
[0079] 

Although this example shows the example which formed the labyrinth seal 212 which is from two 
or more slots 210 on the plating tub 50 side, it may be made to prepare the anode supporter 52 
side or both sides a labyrinth seal. 
[0080] 

Drawing 1 7 shows the outline of the plating handling unit of a 3rd embodiment of this invention, 
and this plating handling unit. Without the plating handling unit in said 1st embodiment moving 
the housing 70 up and down to maldng the housing 70 go up and down, and delivering the 
substrate, the oil level of the plating liquid in a plating processing tub is made to go up and down, 
and It is made to deliver a substrate. 
[0081] 

When it has this plating handling unit, it has an adsorption hand of one which carries out 
adsorption maintenance of the substrate as the 2nd conveying machine 24 that can rotate freely 
by the self-propelled type shown in drawing 2 . and a pivotable thing is used in this adsorption 
hand so that an adsorption face may be changed facing up and downward. 
Hereafter, identical codes are given for the plating handling unit of this embodiment to a member 
the same as that of the plating handling unit of said embodiment, or considerable, and a part of 
that explanation is omitted and explained. 
[0082] 
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The plating handling unit 22 is provided with the plating processing tub 46 and the head section 
47. The 1st plating liquid outlet (not shown) which is located in the circumference of the anode 
48 and carries out an opening to the plating tub 50 of this plating processing tub 46 on the 
bottom of the plating tub 50, Besides the 2nd plating liquid outlet 59 which discharges the plating 
liquid 45 which overflowed the weir member 58 of the plating tub 50, The 3rd plating liquid outlet 
120 which carries out an opening by the level difference part 50a provided in the middle of the 
height direction of the peripheral wall part of the plating tub 50 is formed, and the shut off valve 
122 is infixed in the plating liquid exhaust pipe 121 prolonged in the reservoir 226 (refer to 
drawing 22 ) from this 3rd plating liquid outlet 120. 
[0083] 

The flat surface in which the flat surface formed in respect of the upper bed of the weir member 
58 of the plating tub 50 is formed by the level difference part 50a in the oil level A by this at the 
time of plating forms the substrate delivery oil level B, respectively. Namely, the shut off valve 
122 Is closed at the time of plating processing, by injecting plating liquid from the plating liquid 
jet nozzle 53, raise the oil level of the plating liquid 45 in the plating room 49, it is made to 
overflow from the upper bed part of the weir member 58 of the plating tub 50, and an oil level is 
stabilized on the oil level A at the time of plating. The shut off valve 122 is opened after the end 
of plating processing, and the plating liquid 45 in the plating room 49 is discharged from the 3rd 
plating liquid outlet 120, and let an oil level be the substrate delivery oil level B. 
[0084] 

Thus, plating processing prevented and stabilized [ that the black film generated by the surface 
of the anode 48 dries and oxidizes by dipping the anode 48 in the plating liquid 45 and ] can be 
performed also except the time of plating processing. 
[0085] 

When Installation maintenance of the substrate W is carried out by the substrate attaching part 
72 of this lower end, it Is fixed to a sliding direction by move impossible, and the housing 70 of 
the head section 47 is arranged, enabling free rotation so that this substrate W may be located 
between the oil level A and the substrate delivery oil level B at the time of said plating. It does 
not have at all the function to hold a substrate, but to the board table 71, after it lays the 
substrate W on the substrate attaching part 72 of the housing 70, it descends, to it, it pinches 
the edge part of the substrate W on the edge part undersurface of the substrate attaching part 
72 and the board table 71, and holds the substrate W to it. 
[0086] 

Next, the plating processing by the plating device provided with the plating handling unit of this 
embodiment is explained. If it is in this example, unlil<e delivery of the substrate by the 2nd 
conveying machine 24, and the example of the above [ processing by the plating handling unit 
22 ], since others are almost the same, only this different point is explained. 
[0087] 

First, when passing the substrate which turned the surface upwards and was laid In the 1st 
substrate stage 23a to the pretreatment unit 21. Where an adsorption face is turned for the 
adsorption hand of the 2nd conveying machine 24 upwards, adsorb a rear face from the 
substrate bottom, and hold a substrate, and it rotates in the direction of the pretreatment unit 
21, A substrate and an adsorption hand are inserted In this Inside from the slit of the scatter 
preventing cover of the pretreatment unit 21. and a substrate is located between the hands 111 
of two which are opening the reversal machine 20 of the pretreatment unit 21. 
[0088] 

When receiving a substrate from the pretreatment unit 21, Turn an adsorption face downward 
and the adsorption hand of the 2nd conveying machine 24 is inserted in this Inside from the slit 
of the scatter preventing cover of the pretreatment unit 21, An adsorption hand is arranged 
immediately to the substrate up side held at the hand 1 1 1 of the reversal machine 20 of the 
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pretreatment unit 21. vacuum absorption of tlie rear face of a substrate is carried out, the hand 
1 1 1 of the reversal machine 20 is opened wide, by this, the surface of a substrate is turned down 
by the adsorption hand of the 2nd conveying machine 24, and a substrate is heid. 
[0089] 

When delivering a substrate to the plating handling unit 22. Vacuum absorption is canceled, after 
inserting in this inside the substrate W which turned the surface downward and carried out 
adsorption maintenance by the adsorption hand and this adsorption hand of the 2nd conveying 
machine 24 from the opening 96 of the housing 70 and moving an adsorption hand caudad, The 
substrate W is laid on the substrate attaching part 72 of the housing 70, and after an 
appropriate time, an adsorption hand is raised and it draws out from the housing 70. Next, the 
board table 71 is dropped, the edge part of the substrate W is pinched on the edge part 
undersurface of the substrate attaching part 72 and the board table 71, and the substrate W is 
held. 
[0090] 

And where the plating liquid exhaust pipe 121 linked to the 3rd plating liquid outlet 120 is closed 
with the shut off valve 122. Make plating liquid blow off from the plating liquid jet nozzle 53, and 
the housing 70 and the substrate W held at it are simultaneously rotated with medium speed. 
When plating liquid is filled to a predetermined quantity and also several seconds pass, the 
revolving speed of the housing 70 is reduced to a low speed rotary (for example. lOOmin'^), the 
anode 48 is used as the anode, a plating current is sent by using a substrate treatment side as 
the negative pole, and electrolysis plating is performed. 
[0091] 

After ending energization, the shut off valve 122 is opened and the plating liquid 45 which is 
above the level difference part 50a of the plating tub 50 from the 3rd plating liquid outlet 120 is 
discharged to a reservoir. Thereby, the substrate held at the housing 70 and it is exposed on a 
plating oil level. In the position which has this housing 70 and the substrate W held at it above an 

oil level, it is made to rotate at high speed (for example, 500 - BOOmin'^), and the liquid end of 
the plating liquid is carried out according to a centrifugal force. After the liquid end is completed, 
rotation of the housing 70 is stopped so that the housing 70 may be suitable in the 
predetermined direction. 
[0092] 

After the housing 70 stops thoroughly, the board table 71 is raised to a substrate detaching 
position. Next, the adsorption hand of the 2nd conveying machine 24 is turned downward, an 
adsorption face Is inserted In this inside from the opening 96 of the housing 70, and an 
adsorption hand is dropped even to the position in which an adsorption hand can adsorb a 
substrate. And vacuum absorption of the substrate Is carried out by an adsorption hand, an 
adsorption hand is moved even to the position of the upper part of the opening 96 of the housing 
70. and an adsorption hand and the substrate held to it are taken out from the opening 96 of the 
housing 70. 
[0093] 

According to this example, the structural simplification and miniaturization of the head section 47 
are attained, And when the oil level of the plating liquid in the plating processing tub 46 is one of 
the oil levels A at the time of plating and it is in the oil level B about plating treatment at the 
time of substrate delivery, a drainer and delivery of a substrate can be performed, and the 
desiccation and oxidation of a black film which were moreover generated by the surface of the 
anode 48 can be prevented. Since the position of the substrate at the time of plating to a 
substrate and the position of the substrate at the time of rotating and liquid cutting the 
excessive plating liquid adhering to a substrate are the same positions, the position which takes 
the measures against mist preventing scattering can be made low. 
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[0094] 

After inserting tlie substrate W into the housing 70 and hoiding It, when an oil ievei is the 
substrate delivery oil level B if it is in this example, while raising an oil level to the oil level A at 
the time of plating, After it raises the housing 70 in fixed quantity and an oil level reaches the oil 
level A at the time of plating, the substrate W can also be contacted on the plating oil level which 

made it descend, rotating the housing 70 with a degree (for example, 150min~^) in the middle, and 
rose in the center. Thereby, the air bubbles of a substrate face can be removed more certainly. 
[0095] 

A point which drawing 18 shows the plating handling unit of a 4th embodiment of this invention, 
and is different from said 3rd embodiment of this embodiment. It is the point which stored the 
actuators 131, such as a cylinder which use the ferrule 130 and moves this ferrule 130 up and 
down further instead of the board table 71 which is a substrate presser foot in a 3rd 
embodiment, inside the housing 70. Other composition is the same as that of the thing of a 3rd 
embodiment almost. 
[0096] 

According to this example, this maintenance can be solved by pinching the edge part of a 
substrate on the substrate attaching part 72 of the housing 70, and the undersurface of the 
ferrule 130, holding the substrate W, and raising the ferrule 130 by operating the actuator 131 
and dropping the ferrule 130. 
[0097] 

A point which drawing 19 shows the plating handling unit of a 5th embodiment of this invention, 
and is different from said 3rd embodiment of this embodiment. It is the point which used the 
clamping mechanism 141 which has the shaking link 142 which can be rocked freely instead of 
the board table 71 which is a substrate presser foot in a 3rd embodiment, and stored this 
clamping mechanism 141 inside the lower part of the housing 70. Other composition is the same 
as that of the thing of a 2nd embodiment almost. 
[0098] 

By making the shaking link 142 rock to an inner direction via the clamping mechanism 141, so 
that this may be located horizontally according to this example. By pinching the edge part of a 
substrate in the substrate attaching part 72 and the shaking link 142 of the housing 70, holding 
the substrate W, and making the method of outside rock the shaking link 142 so that this may 
be located in the perpendicular direction. This maintenance can be solved and the shaking link 
142 can be prevented from moreover becoming obstructive in the case of escape of the substrate 
W. 

[0099] 

A point which drawing 20 shows the plating handling unit of a 6th embodiment of this Invention, 
and is different from said 3rd embodiment of this embodiment, It is the point which used the 
expanslon-and-contraction member 150 which carries out elastic deformation by pneumatic 
pressure instead of the board table 71 which is a substrate presser foot in a 3rd embodiment, 
and stored this expansion-and-contraction member 150 inside the lower part of the housing 70. 
Other composition is the same as that of the thing of a 3rd embodiment almost. 
[0100] 

By according to this example, pinching the edge part of a substrate by the substrate attaching 
part 72 and the expansion-and-contraction member 150 of the housing 70, holding the substrate 
W, and extracting the air in the expansion-and-contraction member 150 by swelling the 
expansion-and-contraction member 150 by pneumatic pressure. This maintenance can be solved 
and the expansion-and-contraction member 1 50 can be prevented from moreover becoming 
obstructive in the case of escape of the substrate W. 
[0101] 

Drawing 21 shows the entire configuration of the plating handling unit of a 7th embodiment of 
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this invention, and drawing 22 shows the flow chart of the piating iiquid of the piating device 
provided with two or more these plating handling units. Identical codes are given for this to a 
member the same as that of the plating handling unit of each of said embodiment, or 
considerable, and a part of the explanation is omitted and explained. 
[0102] 

As shown in drawing 21 . this plating handling unit is approximately cylindrical, and mainly 
comprises the plating processing tub 46 which accommodates the plating liquid 45 in an inside, 
and the head section 47 which is arranged above this plating processing tub 46. and holds the 
substrate W. Drawing 21 shows the state when it is in the plating position which held the 
substrate W by the head section 47, and raised the oil level of the plating liquid 45. 
[0103] 

In said plating processing tub 46, it opens wide up, and has at it the plating tub 50 which holds 
the plating liquid 45 In the plating room 49 which has arranged the anode 48 at the pars basllarls 
ossis occipitalis, and this plating room 49. The plating liquid Jet nozzle 53 which projects 
horizontally toward the center of the plating room 49 In the inner circle wall of said plating tub 
50 Is arranged at equal intervals along with a circumferencial direction, and this plating liquid jet 
nozzle 53 is opening the inside of the plating tub 50 for free passage to the plating liquid supply 
route 54 (refer to drawing 4) which extends up and down. 
[0104] 

As this plating liquid supply route 54 is shown in drawing 22 . it is connected to the plating liquid 
adjustment tank 40 (refer to drawing 3 ) via the plating liquid feed pipe 55, and the control valve 
56 which makes a downstream pressure regularity is infixed in the middle of this plating liquid 
feed pipe 55. 
[0105] 

They are arranged in this example by the punch plates 220 which established the hole of about 3- 
mm a large number in the upper position of the anode 48 in the plating room 49, for example, and 
by this. The black film formed in the surface of the anode 48 prevents winding up and flowing out 
with the plating liquid 45. 
[0106] 

The 1st plating liquid outlet 57 which draws out the plating iiquid 45 in the plating room 49 to the 
plating tub 50 from the periphery of a pars basilaris ossIs occipitalis of this piating room 49, The 
2nd plating liquid outlet 59 which discharges the plating liquid 45 which overflowed the weir 
member 58 provided in the upper bed part of the plating tub 50, and the 3rd plating liquid outlet 
120 which discharges plating liquid before overflowing this weir member 58 are formed. In the 
lower end part of a plating tub, the plating liquid which flows through the 2nd plating liquid outlet 
59 and the 3rd plating liquid outlet 120 becomes together, and is discharged. Instead of forming 
the 3rd plating liquid outlet 120. the opening 222 of prescribed width is formed for every 
prescribed interval in the lower part of the weir member 58. and it may be made to discharge in 
it the plating liquid which passed this opening 222 at the 2nd plating liquid outlet 59, as shown in 
drawing 27 . 
[0107] 

By this, are at the time of plating processing, and when the amount of supply plating is large. 
[ whether plating liquid is discharged outside from the 3rd plating liquid outlet 120, and ] Or the 
opening 222 is passed and it discharges outside from the 2nd plating liquid outlet 59. and 
simultaneously, as shown in drawing 27 (a), the weir member 58 Is made to overflow and it 
discharges outside also from the 2nd plating liquid outlet 59. . [ whether by being at the time of 
plating processing, when the amount of supply plating is small, piating liquid is discharged outside 
from the 3rd plating liquid outlet 1 20. and ] Or instead of forming the 3rd piating liquid outlet 
120. as shown in drawing 27 (b). the opening 222 is passed, it discharges outside from the 2nd 
piating liquid outlet 59, and the size of the amount of plating can be easily coped with by this. 
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[0108] 

As shown in drawing 27 (d). in the predetermined pitch in alignment with a circumferencial 
direction, it is located above the plating liquid jet nozzle 53, It is provided by the breakthrough 
224 for liquid level control which opens the plating room 49 and the 2nd plating liquid outlet 59 
for free passage, and by this. The oil level of plating liquid is controlled by passing the 
breakthrough 224 and discharging plating liquid outside from the 2nd plating liquid outlet 59 at 
the time of un-plating. The quantity of the plating liquid in which this breakthrough 224 flows the 
role like an orifice out of here sure enough at the time of plating processing is restricted. 
[0109] 

As shown in drawing 22 . the 1st plating liquid outlet 57 is connected to the reservoir 226 via the 
plating liquid exhaust pipe 60a, and the flow regulator 61a is infixed in the middle of this plating 
liquid exhaust pipe 60a. After the 2nd plating liquid outlet 59 and the 3rd plating liquid outlet 120 
join inside the plating tub 50, they are directly connected to the reservoir 226 via the plating 
liquid exhaust pipe 60b. 
[0110] 

The plating liquid which plating liquid flowed into this reservoir 226 from other plating handling 
units of all the, and went into this reservoir 226 goes Into the plating liquid adjustment tank 40 
(refer to drawing 3 ) with the pump 228 from the reservoir 226. The temperature controller 230 
and the plating liquid analysis unit 232 which takes out and analyzes sample liquid are attached 
to this plating liquid adjustment tank 40, Plating liquid is supplied to the plating liquid jet nozzle 
53 of each plating handling unit through the filter 236 with the drive of the single pump 234 from 
the plating liquid adjustment tank 40. in the middle of the plating liquid feed pipe 55 prolonged in 
each plating handling unit from this plating liquid adjustment tank 40, a downstream pressure is 
fixed, and even if one plating handling unit stops, it has the control valve 56 which fixes the 
plating liquid supply pressure of other plating handling units. 
[0111] 

The plating liquid adjusted to two or more plating handling units with the plating liquid 
adjustment tank 40 of single plating disposal equipment by thus, the thing individually supplied 
with the single pump 234. As the plating liquid adjustment tank 40 of plating disposal equipment, 
plating liquid can be adjusted using what has big capacity, and change of the plating liquid 
supplied controlling a flow by this individually via the control valve 56 to each plating handling 
unit can be suppressed small. 
[0112] 

While being located near the circumference inside the plating room 49. pushing up the center 
section of the plating oil level up by the upper flow divided into the upper and lower sides of the 
plating liquid 45 in this plating room 49 and making a downward flow smooth, In the peripheral 
edge of this level rectifying ring 63. the perpendicular rectifying ring 62 and the level rectifying 
ring 63 distribution of current density was made to become homogeneity more adhere to the 
plating tub 50, and are arranged. 
[0113] 

On the other hand, the head section 47 is equipped with the housing 70 which has the opening 96 
in a peripheral wail by the closed-end cylindrical shape which can be rotated freely, and which 
carried out the opening caudad, and the push press rod 242 which attached the press ring 240 to 
the lower end and which can be moved up and down. The substrate attaching part 72 of the ring 
shape which projects in an inner direction as shown in drawing 26 is formed in the lower end of 
the housing 70. and the sealant 244 of the ring shape In which it projects to an inner direction 
and a tip on top projects in the shape of a steeple up is attached to this substrate attaching part 
72. The point of contact 76 for cathode terminals is arranged above this sealant 244. The air 
vent port 75 which is horizontally prolonged in the method of outside, and also inclines up and is 
prolonged towards the method of outside is formed in the substrate attaching part 72 at equal 
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intervals along with the circumferencial direction. These points of contact 76 for cathode 
terminals and air vent ports 75 are the same as that of the thing of said Ist embodiment. 
[01 1 4] 

By this, as shown in drawing 23. where the oil level of plating liquid is lowered, As shown in 
drawing 25 and drawing 26 . hold the substrate W by the robot hand H etc., put it into the inside 
of the housing 70, and it is laid in the upper surface of the sealant 244 of the substrate attaching 
part 72, After drawing out the robot hand H from the housing 70, by dropping the press ring 240. 
When the edge part of the substrate W is pinched on the undersurface of the sealant 244 and the 
press ring 240, the substrate W is held and the substrate W is moreover held, the undersurface 
and the sealant 244 of the substrate W weld by pressure, the seal of here is carried out certainly, 
and the substrate W and the point of contact 76 for cathode terminals energize simultaneously. 
[01 1 5] 

It returns to drawing 21 and the housing 70 is connected with the output shaft 248 of the motor 
246, and it is constituted so that It may rotate by the drive of the motor 246. The push press 
rod 242 Is Installed In the prescribed position in alignment with the circumferencial direction of 
the buck 258 of the ring shape supported movably via the bearing 256 to the lower end of the 
slider 254 which moves up and down by the operation of the cylinder 252 with a guide which 
adhered to the base material 250 which surrounds the motor 246 enabling free rotation, When it 
moves up and down by the operation of the cylinder 252 and the substrate W Is moreover held 
by this, it rotates to the housing 70 and one. 
[01 1 6] 

The base material 250 is attached to the slide base 262 which screws with the bail screw 261 
which rotates with the drive of the motor 260, and moves up and down, and also is surrounded 
by the upper housing 264, and moves up and down with the upper housing 264 with the drive of 
the motor 260. The lower housing 257 which surrounds the circumference of the housing 70 at 
the time of plating processing is attached to the upper surface of the plating tub 50. 
[01 1 7] 

By this, as shown in drawing 24 . where the base material 250 and the upper housing 264 are 
raised, it can maintain now. By what you pour a lot of plating liquid in this way where the base 
material 250 and the upper housing 264 are raised, and Is made to overflow the weir member 58 
although the crystal of plating liquid adheres to the Inner skin of the weir member 58 easily. 
Adhesion of the crystal of the plating liquid to the inner skin of the weir member 58 can be 
prevented. Although the upper part of the plating liquid overflowed to the plating tub 50 at the 
time of plating processing is established in the wrap plating liquid scatter preventing cover 50b 
by one, The crystal of plating liquid can be prevented from adiiering here by coating the 
undersurface of this plating liquid scatter preventing cover 50b with super-repellents, such as 
HIREC (made by NTT Advanced Technology Corp.), for example. 
[0118] 

It is located above the substrate attaching part 72 of the housing 70, and the substrate centering 
device 270 which aligns the substrate W is formed in four in alignment with a circumferencial 
direction in this example (refer to drawing 30) . 
[0119] 

Drawing 28 shows the details of this substrate centering device 270, and this. Have the bracket 
272 of the double housing type fixed to the housing 70, and the positioning block 274 arranged in 
this bracket 272, and this positioning block 274, In the upper part, it is supported movably via 
the pivot 276 horizontally fixed to the bracket 272, enabling free rocking, and also the helical 
compression spring 278 is infixed between the housing 70 and the positioning block 274. The 
positioning block 274 is energized by this so that the lower part may project in an inner direction 
focusing on the pivot 276 via the helical compression spring 278, A motion of the positioning 
block 274 is regulated because the upper surface 274a plays a role of a stopper and contacts the 
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top undersurface 272a of the bracket 272. The inner surface of the positioning blocl< 274 is the 
tapered surface 274b which spreads in the method of outside towards the upper part. 
[01 20] 

When a substrate is held, for example by hands, such as a carrier robot, it conveys in the 
housing 70 and it lays on the substrate attaching part 72 by this, If the elastic force of the 
helical compression spring 278 will be resisted, the positioning block 274 will rotate to the 
method of outside, if the center of the substrate has shifted from the center of the substrate 
attaching part 72, and grasping by hands, such as a carrier robot, is solved, A substrate can be 
aligned now because the positioning block 274 returns to the original position by the elastic force 
of the helical compression spring 278. 
[0121] 

Drawing 29 shows the electric supply point of contact (probe) 77 which supplies electric power to 
the cathode electrode plate 208 (refer to drawing 7 ) of the point of contact 76 for cathode 
terminals, and this electric supply point of contact 77, While comprising a plunger, it is 
surrounded by the cylindrical protector 280 which reaches the cathode electrode plate 208, and is 
protected from plating liquid. 
[0122] 

Here, since the tip of the steeple shaped part projected above the inner skin of the sealant 244 
will weld by pressure to the plating side of a substrate and plating liquid will be filled by this 
inside if plating processing Is performed, plating liquid remains at the tip of this steeple shaped 
part, this plating liquid dries, and it becomes a source of release of particle. For this reason, in 
this example, it has the plating liquid suction mechanism 300 for carrying out suction removal of 
the plating liquid which remained at the tip of the steeple shaped part of the sealant 244. 
[01 23] 

Drawing 30 and drawing 31 show this plating liquid suction mechanism 300, and this has the 
plating liquid suction nozzle 302 whose central angle Is about 100 degrees and which is prolonged 
circularly along with the steeple shaped part of the inner skin of the sealant 244. This plating 
liquid suction nozzle 302 has the plating liquid path 304a inside, and is connected with the lower 
end of the plating liquid siphon 304 which Is crooked right-angled and Is horizontally prolonged 
from it being perpendicular via the block 306, The other end of this plating liquid siphon 304 is 
connected to the flexible pipe 312 prolonged from the vacuum 310. 
[0124] 

And the plating liquid siphon 304 is connected with the horizontal slider 316 which moves 
horizontally with the operation of the cylinder 314 for horizontal migration, and further this 
cylinder 314 for horizontal migration, It connects with the up-and-down slider 320 which moves 
up and down with the operation of the cylinder 318 for vertical movements via the ♦♦-like 
bracket 322. The cylinder 318 for vertical movements is attached to said base material 250, and 
moves the plating liquid suction nozzle 302 to the upper and lower sides and a horizontal 
direction by this. 
[0125] 

When carrying out suction removal of the plating liquid which remained at the tip of the steeple 
shaped part of the sealant 244 according to this plating liquid suction mechanism 300, The 
cylinder 314 for horizontal migration is operated first, the plating liquid suction nozzle 302 is 
advanced in the direction of the housing 70, it puts into the inside of the housing 70 from the 
opening 96 of this housing 70, the cylinder 318 for vertical movements is operated after an 
appropriate time, and the plating liquid suction nozzle 302 is dropped. The plating liquid suction 
nozzle 302 is made to approach at the tip of the steeple shaped part of the sealant 244, and it is 
made to confront each other by this. Suction by the vacuum 310 is performed in this state, 
making right and left rotate the housing 70 slowly, and the plating liquid covering the half at the 
tip of the steeple shaped part of the sealant 244 is attracted. After drawing out the plating liquid 
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suction nozzle 302 from the housing 70 in operation contrary to the above and rotating 180 
degrees of housing 70 horizontally after an appropriate time, it is made to be the same as that of 
the above, The plating liquid suction nozzle 302 is made to approach at the tip of the steeple 
shaped part of the sealant 244, and the plating liquid covering a half is attracted behind the tip of 
the steeple shaped part of the sealant 244. 
[01 26] 

This plating liquid can be prevented from carrying out suction removal of the plating liquid which 
remained at the tip of the steeple shaped part of the sealant 244 efficiently by this for a short 
time, and serving as a source of release of particle. 
[0127] 

If it is in the plating handling unit of this embodiment, When the oil level of the plating liquid 
shown in drawing 23 is in a low substrate delivering position like said 3rd embodiment, insert a 
substrate into the housing 70, hold it and in this state. The oil level of plating liquid Is raised, 
plating processing Is performed to a substrate, after an appropriate time, the oil level of plating 
liquid is lowered and the substrate after plating processing is extracted from the housing 70. 
After extracting this substrate, suction removal of the plating liquid which remained at the tip of 
the steeple shaped part of the sealant 244 by the plating liquid suction mechanism 300 is carried 
out if needed. Adhesion of the crystal of the plating liquid to the inner skin of the weir member 
58 is prevented by maintaining, pouring a lot of plating liquid and malting the weir member 58 
overflow in this state if needed, where the base material 250 and the upper housing 264 are 
raised. 
[01 28] 

After inserting the substrate W into the housing 70 and holding it, when an oil level is the 
substrate delivery oil level B if It is in this embodiment, while raising an oil level to the oil level A 
at the time of plating. After it raises the housing 70 in fixed quantity and an oil level reaches the 
oil level A at the time of plating. The substrate W can also be contacted on the plating oil level 

which made it descend, rotating the housing 70 with a degree (for example, 150min'^) in the 
middle, and rose in the center, and this can remove the air bubbles of a substrate face more 
certainly. 
[0129] 

In order that a pre dip method may be adopted and a barrier layer and a seed layer may raise 
plating adhesion to the field of a substrate established one by one to be plated as a pretreatment 
unit In each above-mentioned example. Although the example which uses what applied uniformly 
the pretreatment liquid (pre dip liquid) which Is one Ingredient of plating liquid is shown, A barrier 
layer and a seed layer may use what adopted the PURIPU rating method which reinforced the 
imperfect seed layer with performing PURIPU rating (pre-plating) as the field of a substrate 
established one by one to be plated. 
[0130] 

The PURIPU rating unit which adopted this PURIPU rating method has the almost same structure 
as a plating unit, for example, the hyperpolarization liquid of copper pyrophosphate of weak alkali 
is used as plating liquid, and pure copper (oxygen free copper) is used for it as an anode, 
respectively. Instead of the pretreatment unit 21 which adopted the pre dip method shown in 
drawing 2 . the PURIPU rating unit of such composition Is arranged, PURIPU rating can be 
performed, an imperfect seed layer can be reinforced, and It can shift to plating processing after 
an appropriate time. It can be alike also in a pretreatment unit and a pre plating unit, and can 
also provide in this plating device. 
[0131] 

Since the plating liquid used in a PURIPU rating unit is alkaline and the plating liquid used in a 
plating unit is acidity, the measure which does not carry into a plating unit the alkaline plating 
liquid which adhered to the substrate in the PURIPU rating unit is required. As this measure, a 
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washing station is formed in tlie plating space 12 (refer to drawing 2) . after carrying out 
bacl<washing by water of the substrate by which PURIPU rating processing was carried out In the 
PURIPU rating unit with this washing station, it can convey to a plating unit and plating 
processing can be carried out. In the plot plan of drawing 2 . at least one of the plating handling 
unit 22 or the pretreatment units 21 can be transposed to a PURIPU rating unit, and at least one 
of the pretreatment units 21 can be transposed to the above-mentioned washing station. 
[Brief Description of the Drawings] 
[01 32] 

[Drawing li lt is a sectional view showing an example of the process of plating with a plating 
device. 

[Drawing 2] lt is a plane configuration figure showing the plating device provided with the plating 
handling unit of a 1 st embodiment of this invention. 

[Drawing 3] lt is an explanatory view showing the flow of the air current in the plating device 
shown in drawing 2 . 

[Drawing 4] It is an important section expanded sectional view showing the important section of 

the plating handling unit of a 1st embodiment of this invention. 

[Drawing Sl it is an enlarged drawing expanding and showing a part of drawing 4 . 

[Drawing 61 It is a top view of a plating processing tub. 

[Drawing 7] lt is a top view showing the arrangement state of the point of contact for cathode 
terminals. 

[Drawing Si lt is a top view of the head section of a plating handling unit. 
[Drawing 9] lt is a front view of drawing 8 . 

[Drawing lOl It is a figure given to explanation of the rotating operation of the head section of a 
plating handling unit. 

[Drawing 1 1] lt is a figure given to explanation of the ascent and descent operation of the head 
section of a plating handling unit. 

[Drawing 12] It is a figure given to explanation of the detaching operation of the chuck part of 
the head section of a plating handling unit. 

[Drawing 13] a part of drawing 12 Is expanded and shown - it is an expanded sectional view in 
part. 

[Drawing 14] It is a top view of a reversal machine. 
[Drawing 15] lt is a front view of drawing 14 . 

[Drawing 16] lt is a sectional view showing the outline of the plating handling unit of a 2nd 
embodiment of this invention. 

[Drawing 17] lt is a sectional view showing the outline of the plating handling unit of a 3rd 
embodiment of this invention. 

[Drawing 18] lt is a sectional view showing the outline of the plating handling unit of a 4th 
embodiment of this invention. 

[Drawing 19] It is a sectional view showing the outline of the plating handling unit of a 5th 
embodiment of this invention. 

[Drawing 20] lt is a sectional view showing the outline of the plating handling unit of a 6th 
embodiment of this invention. 

[Drawing 21] lt is a sectional view showing the whole at the time of plating processing of the 
plating handling unit of a 7th embodiment of this invention. 

[Drawing 22] It is a plating liquid flow chart showing the state of the flow of the plating liquid in 
the plating device provided with two or more plating handling units shown In drawing 21 . 
[Drawing 23] It Is a sectional view showing the whole at the time (at the time of substrate 
delivery) of un-plating. 

[Drawing 24] It is a sectional view showing the whole at the time of a maintenance. 

[Drawing 25] It is a sectional view given to explanation of the relation between the housing at the 
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time of delivery of a substrate, a press ring, and a substrate. 
fDrawing 26] It is a partial enlarged drawing of drawing 25 . 

[Drawing 27] lt is a figure given to explanation of the flow of tlie plating liquid at the time of 
plating processing and un-plating. 

fDrawing 28] It is an expanded sectional view of a centering device. 

[Drawing 29] lt is a sectional view showing an electric supply point of contact (probe). 

[Drawing 30] It is a top view of a plating liquid suction mechanism. 

[Drawing 31] Similarly. it is a front view. 

[Description of Notations] 

[0133] 

10 Equipment 

1 1 Bridge wall 

12 Plating space 

13 Clean room 

1 5 Cassette stage 

16 Washing and a dryer 

1 7, 24, and 27 Conveying machine 

20 Reversal machine 

21 Pretreatment unit 

22 Plating handling unit 

23a, 23b. 24a, 24b substrate stage 

25 Chemical washing device 

28 Container 

31 and 36 Filter 

33 and 39 Circulating piping 

40 Plating liquid adjustment tank 

45 Plating liquid 

46 Plating processing tub 

47 Head section 

48 Anode 

49 Plating room 

50 Plating tub 

50a Level difference part 

50b Plating liquid scatter preventing cover 

51 Handle 

52 Anode supporter 
52a Flange 

53 Plating liquid jet nozzle 

54 Plating liquid supply route 

55 Plating liquid feed pipe 

56 Control valve 

57. a 59,120 plating liquid outlet 
58 Weir member 

60a, 60b, a 121 plating liquid exhaust pipe 
61a and 61b Flow regulator 

62 Perpendicular rectifying ring 

63 Level rectifying ring 

70 Housing 

71 Board table 

72 Substrate attaching part 
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73 Lower sealant 

74 Top sealant 

75 Air vent port 

76 The point of contact for cathode terminals 

77 Electric supply point of contact 

80 Fixed frame 

81 Rail 

82 Slider 

83 Base 

84 Table axis 

85 Spline part 

86 Servo motor 

87 Driving pulley 

88 Driven pulley 

89 Timing belt 

90 Bracket 

91 Actuator 

92 Connector 

93 Actuator slider 

94 Rotary joint 

96 Opening 

97 Actuator 

98 Actuator slider 

100 Chuck mechanism 

101 Hook 
101a Lever part 

1 02 Pin 

104 Nail 

105 Air cylinder 

106 Pusher 

107 Opening 

110 Seal case 

111 Hand 

112 Stud 

113 Zipper top 
122 Shut off valve 
128 Breakthrough 

130 Ring 

131 Actuator 

141 Clamping mechanism 

142 Shaking link 

150 Expansion-and-contraction member 
200 Sealant 

202 Eye a plating liquid pool 
204 Cave hole 

206 Oil-level detection sensor 
208 Cathode electrode plate 
210 Slot 

212 Labyrinth seal 

214 Inactive gas introducing path 
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216 Plating liquid return path 

218 Plating liquid stop room 

220 Punch plates 

222 Opening 

224 Breakthrough 

226 Reservoir 

228,234 Pump 

230 Temperature controller 

232 Plating liquid analysis unit 

236 Filter 

240 Press ring 

242 Push press rod 

244 Sealant 

246.260 Motor 

248 Output shaft 

250 Base material 

252 Cylinder 

254 Slider 

256 Bearing 

258 Buck 

262 Slide base 

264 Upper housing 

266 Lower housing 

270 Centering device 

272 Bracket 

274 Positioning block 

274a Upper surface (stopper) 

274b Tapered surface 

276 Pivot 

280 Protector 

300 Plating liquid suction mechanism 
302 Plating liquid suction nozzle 
304 Plating liquid siphon 
306 Block 
310 Vacuum 
312 Flexible pipe 

314 The cylinder for horizontal migration 

316 Horizontal slider 

318 The cylinder for vertical movements 

320 Up-and-down slider 

322 Bracket 



[Translation done.] 
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* NOTICES * 

JPO and INPIT an not rasponsibia for any 
dauges caused by the use af this translatien. 

Uhis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIiMS 



[Claim(s)3 
[Claim 1] 

A substrate attaching part which places a field to be plated upside down and holds a substrate, 
A plating tub which has a plating room holding plating liquid. 

It has an anode which makes plating liquid held In said plating interior of a room Immerse, and Is 
arranged, 

A plating handling unit, wherein said anode is held In an anode supporter with which said plating 
tub was equipped enabling free drawing out. 

[Claim 2] 

The plating handling unit according to claim 1, wherein said plating tub Is equipped with said 
anode supporter via a handle, enabling free drawing out. 
[Claim 3] 

The plating handling unit according to claim 1 or 2 providing a sealant between said plating tub 
and said anode supporter. 



[Translation done.] 
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